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Note: 


Introduction 


This design guide provides Intel’s design recommendations for systems based on the Mobile Intel® 
Pentium® 4 Processor-M and the Intel” 845MP/845MZ chipset. Design issues such as thermal 
considerations should be addressed using specific design guides or application notes for the processor or 
845MP/845MZ chipset. 


These design guidelines have been developed to ensure maximum flexibility for board designers while 
reducing the risk of board related issues. The design information provided in this document falls into one 
of the two following categories. 


e Design Recommendations are items based on Intel’s simulations and lab experience to date and are 
strongly recommended, if not necessary, to meet timing and signal quality specifications. 


e Design Considerations are suggestions for platform design that provide one way to meet the design 
recommendations. They are based on the reference platforms designed by Intel. They should be 
used as examples, but may not be applicable to particular designs. 


The guidelines recommended in this document are based on experience and preliminary simulation work 
performed at Intel while developing Mobile Intel Pentium 4 Processor-M and 845MP/845MZ chipset- 
based systems. This work is ongoing, and the recommendations and considerations are subject to change. 


Platform schematics are provided in Section 13. The schematics are a reference for board designers. 
While the schematics may cover a specific design, the core schematics will remain the same for most 
platforms. The schematic set provides a reference schematic for each platform, component as well as 
common motherboard options. Additional flexibility is possible through other permutations of these 
options and components. 
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Related Documentation 


Reference the following documents or models for more information. All Intel issued documentation 
revision numbers are subject to change, and the latest revision should be used. The specific revision 
numbers referenced should be used for all documents not released by Intel. Contact the field 
representative for information on how to obtain Intel issued documentation. 


Document Document Number/Source 
Intel® 845MP/845MZ Chipset: 82845MP/845MZ Memory Controller Hub 250687-002 
Mobile (MCH-M) Datasheet 
Mobile Intel® Pentium® 4 Processor-M in the 478 Pin Package Datasheet 250686-002 


Mobile Intel® Pentium® 4 Processor-M in the 478 Pin Package Thermal 
Design Guidelines 


Contact your Field Representative 


Mobile Intel® 845MP/845MZ Chipset Thermal and Mechanical Design 
Guidelines 


Contact your Field Representative 


Mobile Intel® Pentium® 4 Processor-M in the 478 pin package Processor 
Signal Integrity Models 


Contact your Field Representative 


Mobile Intel® Pentium® 4 Processor-M VR Down Design Guidelines 


Contact your Field Representative 


mPGA478 Socket Design Guidelines 


249890 


Inte? PC DDR-SDRAM Specification 


http://developer.intel.com/technology 
/memory/ddr/specs/ddr_specs.htm 


Accelerated Graphics Port Interface Specification Rev 2.0 


http://www.agpforum.org/ 


Low Pin Count Interface Specification Rev 1.0 


http://www.intel.com/design/chipsets/ 
industry/lpc.htm 


PCI Local Bus Specification Rev. 2.1 www.pcisig.com 
PCI-PCI Bridge Specification Rev. 1.0 www.pcisig.com 
PCI Bus Power Management Interface Specification Rev. 1.0 www.pcisig.com 


Universal Serial Bus 1.1 Specification 


http://www.usb.org/developers/docs. 
html 


Advanced Configuration and Power Interface Specification (ACPI) Rev. 1.0b 


http://www.teleport.com/~acpi/ 


PC’01 Specification 


www. microsoft.com 


PC 99 System Design Guide, Revision 1.0 


http://Awww.microsoft.com/hwdev/pc9 
9.htm 


ITP700 Debug Port Design Guide 


http://www. intel.com/design/Xeon/qui 
des/249679.htm 


Intel® 82801CAM I/O Controller Hub 3 (ICH3-M) Specification Update 


http://developer.intel.com/design/chi 
psets/datashts/290716.htm 


Intel® 82562ET 10/100 Mbps Platform LAN Connect (PLC) Product Preview 
Datasheet 


(Order# A00358-004), available at 


http://www- 


niooem.jf.intel.com/components.htm 
and on IBL 


Intel? 82562ET LAN on Motherboard Design Guide (AP-414) 


Contact your Field Representative 
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Document Document Number/Source 


Inte? 82562ET/EM PCB Design Platform LAN Connect (AP-412) Contact your Field Representative 


Conventions and Terminology 


This section defines conventions and terminology that are used throughout this document. 


Table 1. Conventions and Terminology 


Convention/ 
Terminology 


Definition 


Aggressor 


A network that transmits a coupled signal to another network is called the aggressor network. 


AGTL+ 


The processor System Bus uses a bus technology called AGTL+, or Assisted Gunning 
Transceiver Logic. AGTL+ buffers are open-drain and require pull-up resistors that provide the 
high logic level and termination. AGTL+ output buffers differ from GTL+ buffers by the addition of 
an active pMOS pull-up transistor to “assist” the pull-up resistors during the first clock of a low-to- 
high voltage transition. 


Bus Agent 


A component or group of components that, when combined, represent a single load on the 
AGTL+ bus. 


Corner 


Describes how a component performs when all parameters that could impact performance are 
adjusted simultaneously to have the best or worst impact on performance. Examples of these 
parameters include variations in manufacturing process, operating temperature, and operating 
voltage. Performance of an electronic component may change as a result of (including, but not 
limited to): clock to output time, output driver edge rate, output drive current, and input drive 
current. Discussion of the “slow” corner means having a component operating at its slowest, 
weakest drive strength performance. Similar discussion of the “fast” corner means having a 
component operating at its fastest, strongest drive strength performance. Operation or simulation 
of a component at its slow corner and fast corner is expected to bound the extremes between 
slowest, weakest performance and fastest, strongest performance. 


Crosstalk 


The reception on a victim network of a signal imposed by aggressor network(s) through inductive 
and capacitive coupling between the networks. 


Backward Crosstalk—coupling that creates a signal in a victim network that travels in the opposite 
direction as the aggressor’s signal. 


Forward Crosstalk—coupling that creates a signal in a victim network that travels in the same 
direction as the aggressor’s signal. 


Even Mode Crosstalk—coupling from single or multiple aggressors when all the aggressors 
switch in the same direction that the victim is switching. 


Odd Mode Crosstalk—coupling from single or multiple aggressors when all the aggressors switch 
in the opposite direction that the victim is switching. 
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Convention/ 
Terminology 


Definition 


Flight Time 


Flight time is a term in the timing equation that includes the signal propagation delay, any effects 
the system has on the Tco of the driver, and any adjustments to the signal at the receiver needed 
to guarantee the setup time of the receiver. More precisely, flight time is defined to be: 


Time difference between a signal at the input pin of a receiving agent crossing the switching 
voltage (adjusted to meet the receiver manufacturer’s conditions required for AC timing 
specifications; e.g., ringback, etc.) and the output pin of the driving agent crossing the switching 
voltage when the driver is driving a test load used to specify the driver's AC timings. 


Maximum and Minimum Flight Time—Flight time variations can be caused by many different 
variables. The more obvious causes include variation of the board dielectric constant, changes in 
load condition, crosstalk, power noise, variation in termination resistance and differences in I/O 
buffer performance as a function of temperature, voltage and manufacturing process. Some less 
obvious causes include effects of Simultaneous Switching Output (SSO) and packaging effects. 


Maximum flight time is the largest acceptable flight time a network will experience under all 
variations of conditions. 


Minimum flight time is the smallest acceptable flight time a network will experience under all 
variations of conditions. 


GTL+ 


GTL+ is the bus technology used by the Intel® Pentium® Pro processor. This is an incident wave 
switching, open-drain bus with pull-up resistors that provide both the high logic level and 
termination. It is an enhancement to the GTL (Gunning Transceiver Logic) bus technology. 


ISI 


Inter-symbol interference is the effect of a previous signal (or transition) on the interconnect delay. 
For example, when a signal is transmitted down a line and the reflections due to the transition 
have not completely dissipated, the following data transition launched onto the bus is affected. ISI 
is dependent upon frequency, time delay of the line, and the reflection coefficient at the driver and 
receiver. ISI can impact both timing and signal integrity. 


Network 


The network is the trace of a Printed Circuit Board (PCB) that completes an electrical connection 
between two or more components. 


Network Length 


The distance between one agent pin and the corresponding agent pin at the far end of the bus. 


Overshoot Maximum voltage observed for a signal at the device pad. 

Pad The electrical contact point of a semiconductor die to the package substrate. A pad is observable 
only in simulation. 

Pin The contact point of a component package to the traces on a substrate, like the system board. 
Signal quality and timings can be measured at the pin. 

Processor In this document “processor” refers to the Mobile Intel Pentium 4 Processor-M in the 478-pin 
package based on 0.13-micron (130 nanometer) technology. 

Ringback The voltage that a signal rings back to after achieving its maximum absolute value. Ringback may 
be due to reflections, driver oscillations, or other transmission line phenomena. 

System Bus The System Bus is the microprocessor bus of the Mobile Intel® Pentium® 4 Processor-M. It may 


also be termed “system bus” in implementations where the System Bus is routed to other 
components. The P6 bus was the microprocessor bus of the Mobile Intel Pentium Pro processor, 
Mobile Intel® Pentium® II processor, and Mobile Intel® Pentium® III processors. The System Bus 
is not compatible with the P6 bus. 


Setup Window 


The time between the beginning of Setup to Clock (Tsu_min) and the arrival of a valid clock edge. 
This window may be different for each type of bus agent in the system. 
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Convention/ 


Terminology Definition 


sso Simultaneous Switching Output (SSO) effects refers to the difference in electrical timing 
parameters and degradation in signal quality caused by multiple signal outputs simultaneously 
switching voltage levels (e.g., high-to-low) in the opposite direction from a single signal (e.g., low- 
to-high) or in the same direction (e.g., high-to-low). These are respectively called odd-mode 
switching and even-mode switching. This simultaneous switching of multiple outputs creates 
higher current swings that may cause additional propagation delay (or “push-out”), or a decrease 
in propagation delay (or “pull-in’). These SSO effects may impact the setup and/or hold times and 
are not always taken into account by simulations. System timing budgets should include margin 
for SSO effects. 


Stub The branch from the bus trunk terminating at the pad of an agent. 

Trunk The main connection, excluding interconnect branches, from one end agent pad to the other end 
agent pad. 

Undershoot Minimum voltage observed for a signal that falls below Vss at the device pad. 

Victim A network that receives a coupled crosstalk signal from another network is called the victim 
network. 

VREF A guardband defined above and below Vper to provide a more realistic model accounting for noise 

Guardband such as Vrr7 and Vref variation. 


Mobile Intel® Pentium® 4 Processor-M in 478- Pin 
Package 


The Mobile Intel Pentium 4 Processor-M in the 478-pin package is the next generation, [A-32 processor. 
This processor has a number of features that significantly increase its performance from previous IA-32 
generation processors. The new Intel NetBurst™ micro-architecture includes a number of new features 
as well as some improvements on existing features. 


Intel NetBurst micro-architecture features include hyper-pipelined technology, rapid execution engine, 
400-MHz system bus, and execution trace cache. Compared to previous generation processors, the hyper 
pipelined technology doubles the pipeline depth in the mobile Pentium 4 Processor-M in the mobile and 
allows the processor to reach much higher core frequencies. The rapid execution engine allows the 2 
integer ALUs in the processor to run at twice the core frequency, which allows many integer instructions 
to execute in 1/2 clock tick. The 400-MHz system bus is a quad-pumped bus running off a 100-MHz 
system clock making 3.2 GB/sec data transfer rates possible. The execution trace cache is a level 1 

cache that stores approximately 12-k decoded micro-operations, which removes the decoder from the 
main execution path, thereby increasing performance. 


Improved features within the Intel NetBurst micro-architecture include the advanced dynamic execution, 
advanced transfer cache, enhanced floating point and multi-media unit, and Streaming SIMD Extensions 
2 (SSE2). The advanced dynamic execution improves speculative execution and branch prediction 
internal to the processor. The advanced transfer cache is 512, on-die level 2, cache with an increased 
bandwidth over previous micro-architectures. The floating point and multi-media units have been 
improved by making the registers 128 bits wide and adding a separate register for data movement. 
Finally, SSE2 adds 144 new instructions for double precision floating point, SIMD integer, and memory 
management. 


The mobile Pentium 4 Processor-M in the 478-pin package supports uniprocessor configurations only. 
The mobile Pentium 4 Processor-M includes a Thermal monitor that allows systems to be designed for 
anticipated processor thermals as opposed to worst case with no performance degradation expected. 
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Table 2. Mobile Pentium 4 Processor-M in the 478-Pin Package Feature Set Overview 


Feature Mobile Intel Pentium 4 Processor-M in the 478 Pin Package 
L1 Cache 12 KB on-die 
L2 Cache 512 KB on-die 
L3 Cache None 
Data Transfer Rate 3.2 GB/sec 
Manageability Features Thermal Monitor 
Package Pin Configuration 478 pin, 0.050” Micro-FCPGA 


1.4. Intel 845MP/845MZ Chipset 


The Intel 845MP/845MZ chipset consists of the following main components: Mobile Intel Memory 
Controller Hub (MCH-M) and the Mobile Intel I/O Controller Hub 3 (ICH3-M). All these components 
are interconnected via an Intel proprietary interface called hub interface. The hub interface is designed 
into the Intel 845MP/845MZ chipset to provide efficient communication between components. 


Additional hardware platform features include AGP 4x mode, PC2100/PC1600 DDR System memory, 
Ultra ATA/100, Low Pin Count interface (LPC), integrated LAN* and Universal Serial Bus 1.1. The 
platform is also ACPI-compliant and supports Full-on, Stop Grant, Suspend to RAM, Suspend to Disk, 
and Soft-off power management states. Through the use of an appropriate LAN* connect, the platform 
supports Wake-on-LAN* for remote administration and troubleshooting. 
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Figure 1. Typical System Block Diagram 


1.4.1. 
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Intel Memory Controller Hub (MCH-M) 


The Intel 845MP/845MZ MCH-M component provides the processor interface, DDR interface, AGP 
interface and hub interface in an Intel 845MP/845MZ chipset platform. 


The Intel MCH-M is in a 593-ball BGA package and has the following functionality: 


e Supports a single Processor with a data transfer rate of 400 MHz 
e Supports DDR-SDRAM at 100/133-MHZ operation (DDR200/266) 
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e AGTL+ host bus with integrated termination supporting 32-bit host addressing 
e 1.5-V AGP interface with 4x SBA/data transfer and 2x/4x fast write capability 
e §8-bit, 66-MHz,, 4x hub interface to the Intel ICH3-M 


1.4.1.1. Processor System Bus Support 
e AGTL+ bus driver technology (gated AGTL+ receivers for reduced power) 
e Supports 32-bit AGTL+ bus addressing (no support for 36-bit address extension) 
e Supports Uniprocessor (UP) systems 
e 400 MT/s PSB support 
e Optimized for Mobile Intel Pentium 4 Processor-M in 478-pin Micro-FCPGA package 
e 12 deep in-order queue 
e Supports in-order and dynamic deferred transactions 


e Low Vtt 


1.4.1.2. Integrated System Memory DRAM Controller 
e Supports up to 2 SO-DIMMs 
e Up to | GB using 64-Mb, 128-Mb, 256-Mb, 512-Mb technology 
e 200/266 MHz DDR interface 
e 64-bit data interface 
e PC2100 and PC1600 system memory interface 


e Supports x16 DDR device widths with Dynamic Powerdown Support for suspend to RAM (STR) 
and S3 


e Supports up to 16 simultaneous open pages 
e Refresh Mechanism: CAS-before-RAS only 


e Support for DIMM Serial Presence Detect (SPD) scheme via SMBus interface STR power 
management support via self refresh mode using CKE 


1.4.1.2.1.. Accelerated Graphics Port (AGP) Interface 


e Supports AGP 2.0 data transfers 

e Supports a single AGP (4X/2X/1X) device (either via a connector or on the motherboard) 
e AGP 1.5-V Connector support only 

e Synchronously coupled to the host with 1:2 clock ratio 

e High priority access support 

e Delayed transaction support for AGP reads that cannot be serviced immediately 


e AGP semantic traffic to the DRAM is not snooped on the PSB and is therefore not coherent with the 
CPU caches 
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1.4.1.3. 


1.4.1.4. 


1.4.1.4.1. 


1.4.1.5. 


1.4.1.5.1. 


1.4.2. 
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AGP BUSY protocol. 
AGP Clamping and sense amp control 


Supports 32-deep AGP address queue. 


Packaging/Power 


593-pin, FC-BGA package 
1.5 V (45%) core and mixed 3.3 V, 1.5 V, 1.8 V, and AGTL+ I/O 


/O Controller Hub (ICH3-M) 


ICH3-M provides the I/O subsystem with access to the rest of the system: 


Upstream Accelerated Hub Architecture interface at 266 MB/s for access to the MCH-M 
PCI 2.2 interface (6 PCI Req/Grant Pairs) 

Bus Master IDE controller (supports Ultra ATA 100/66/33) 
USB 1.1 Controller 

SMBus Controller 

FWH Interface 

LPC Interface 

AC’97 2.1 Interface 

Integrated System Management Controller 

Alert-On-LAN 

IRQ Controller 


Packaging/Power 


421 BGA 
3.3-V core and 1.8-V and 3.3-V standby 


Firmware Hub (FWH) 


An integrated hardware Random Number Generator (RNG) 
Register-based locking 

Hardware-based locking 

5 GPlIs 


Packaging/Power 


32-Pin PLCC 
3.3-V core and 3.3 V/12 V for fast programming 
Register-based locking 


Bandwidth Summary 


Table 3 lists the bandwidths of critical 845MP/845MZ chipset platform interfaces. 
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Interface Clock Speed Samples per Data Width Bandwidth 
(MHz) Clock (Bytes) (MB/s) 
System Bus 100 4 8 3200 
AGP 66 4 4 1066 
Hub Interface 66 4 1 266 
PCI 33 1 4 133 
DDR-SDRAM 200/266 MHz 100/133 2/2 8/8 1600/2100 
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General Design Considerations 


This section documents motherboard layout and routing guidelines for Intel 845MP/845MZ platforms. 
This section does not discuss the functional aspects of any bus, or the layout guidelines for an add-in 
device. 


If the guidelines listed in this document are not followed, it is very important that thorough signal 
integrity and timing simulations are completed for each design. Even when the guidelines are followed, 
Intel recommends that critical signals be simulated to ensure proper signal integrity and flight time. Any 
deviation from the guidelines should be simulated. 


The trace impedance typically noted (i.e. 55 Q + 15%) is the “nominal” trace impedance for a 5-mil wide 
external trace and a 4-mil wide internal trace. That is, the impedance of the trace when not subjected to 
the fields created by changing current in neighboring traces. When calculating flight times, it is important 
to consider the minimum and maximum impedance of a trace that is based on the switching of 
neighboring traces. Using wider spaces between the traces can minimize this trace-to-trace coupling. In 
addition, these wider spaces reduce settling time. 


Coupling between two traces is a function of the coupled length, the distance separating the traces, the 
signal edge rate, and the degree of mutual capacitance and inductance. In order to minimize the effects of 
trace-to-trace coupling, the routing guidelines documented in this section should be followed. 


Nominal Board Stackup 


The Intel 845MP/845MZ Chipset platform requires a board stackup yielding a target impedance of 55 Q 
+ 15% with a 5-mil wide external trace and a 4-mil wide internal trace width for all interfaces. 
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Processor System Bus Design 
Guidelines 


Introduction 


Intel’s Mobile Pentium 4 Processor-M is the first mobile Intel processor with the Intel NetBurst micro- 
architecture. The Mobile Pentium 4 Processor-M utilizes Micro Flip-Chip Pin Grid Array (Micro- 
FCPGA) package technology, and plugs into a 478-pin, surface-mount, Zero Insertion Force (ZIF) 
socket, which is referred to as the mPGA478M socket. The Mobile Pentium 4 Processor-M maintains 
full compatibility with [A-32 software. The Mobile Pentium processor’s 400-MT/s Intel NetBurst micro- 
architecture system bus utilizes a split-transaction, deferred reply protocol like the Mobile Intel Pentium 
4 Processor-M. The following layout guidelines support designs using the Mobile Intel Pentium 4 
Processor-M and the Intel 845MP/845MZ chipset. Due to on-die Rtt resistors on both the processor and 
the chipset, additional resistors do not need to be placed on the motherboard for most PSB signals. The 
exception to these are RESET#, BPM[5:0]# signals which requires a 51.1 2+ 1% pull-up , and BRO 
signal requires 220 Q + 5% pull-up to Vtt on the processor end of the transmission line. 
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3.2. 


Processor System Bus (PSB) Routing Guidelines 


Table 4 summarizes the layout recommendations for mobile Pentium 4 Processor-M in the 478-pin 
package configurations and expands on specific design issues and their recommendations. 


Table 4. System Bus Routing Summary for the Processor 
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Parameter 


Processor Routing Guidelines 


Line to line spacing 


Greater than or equal to 2:1 edge-to-edge spacing versus trace to 
reference plane height ratio. See Figure 1 for an illustration of this 
recommendation. 


Data Line lengths (agent to agent spacing) 


1.5 inches— 10 inches from - pin to pin. Data signals of the same 
source synchronous group should be routed to the same pad-to-pad 
length within + 0.100 inches of the associated strobes. The pad is 
defined as the attach point of the silicon die to the package 
substrate. Length must be added to the system board to 
compensate for package length differences. Signals in the same 
source synchronous group should be routed on the same layer and 
referenced to Vss. 


DSTBn/p[3:0]# 


A data strobe and its complement should be routed within +0.025 
inches of the same pad-to-pad length. The pad is defined as the 
attach point of the silicon die to the package substrate. Length must 
be added to the system board to compensate for package length 
differences. DSTBn/p# should be routed on the same layer as their 
associated data group and referenced to Vss. 


Address line lengths(agent to agent spacing) 


1.5 inches — 10 inches from pin-to-pin address signals of the same 
source synchronous group should be routed to the same Pad-to- 
Pad length withint 0.200 inches of the associated strobes. The pad 
is defined as the attach point of the silicon die to the package 
substrate. Length must be added to the system board to 
compensate for package length differences. A layer transition may 
occur if the reference plane remains the same (Vss) and the layers 
are of the same configuration (all stripline or all microstrip). 


ADSTBn/p[1:0}# 


An address strobe and its complement should be routed within + 
0.200 inches of the same Pad-to-Pad length. The pad is defined as 
the attach point of the silicon die to the package substrate. Length 
must be added to the system board to compensate for package 
length differences. A layer transition may occur if the reference 
plane remains the same (Vss) and the layers are of the same 
configuration (all stripline or all microstrip). 


Common Clock line lengths 


No length compensation is necessary. 


Topology 


Stripline 


Routing priorities 


All associated signals and strobes should be routed on same layer 
for entire length of bus. All signals should be referenced to Vss. 
Ideally, layer changes should not occur for any signals. If a layer 
change must occur, reference plane must be Vss and the layers 
must all be of the same configuration (all stripline or all microstrip 
for example). 


Clock keepout zones 


A spacing requirement of 16-20 mils should be maintained around 
all clocks. 


Trace Impedance 


55 ohms + 15% 


Source Synchronous routing restriction 


There are no length-matching routing restrictions between (or 
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Parameter Processor Routing Guidelines 


within) either the source-synchronous data or address groups. As 
long as the strobe and associated line length routing guidelines are 
met for each group, there is no need to length-match between the 
groups. For example, one data group may be routed to the 
minimum allowable length while another data group could be routed 
to the maximum allowable length. Simulations have verified that the 
PSB will still function correctly even under this extreme condition. 


Refer to the Intel® 845MP or 845MZ Chipset Memory Controller Hub Mobile (MCH-M) Datasheet for 
MCH-M package dimensions and refer to the Intel® Mobile Pentium® 4 Processor-M in the 478 Pin 
Package Signal Integrity Models for Processor package dimensions. 


Figure 2. Cross-Sectional View of 2:1 Ratio 


3.2.1. 


Reference Plane(Vss) 


ix 


trace <—_—___» __ trace 
2x 


NOTE: This is the edge-to-edge trace spacing versus trace to reference plane height. 


A trace spacing to height above reference plane ratio of 2 to 1 ensures a low crosstalk coefficient. All the 
effects of crosstalk are difficult to simulate. The timing and layout guidelines for the Processor have been 
created with the assumption of 2:1 trace spacing to height above reference plane ratio. A smaller ratio 
would have an unpredictable impact due to crosstalk. 


Return Path Evaluation 


The return path is the route current takes to return to its source. It may take a path through ground planes, 
power planes, other signals, integrated circuits, vias, VRMs etc. Think of the return path as following a 
path of least resistance back to the original source. Discontinuities in the return path often have signal 
integrity and timing effects that are similar to the discontinuities in the signal conductor. Therefore, the 
return paths need to be given similar considerations. A simple way to evaluate return path parasitic 
inductance is to draw a loop that traces the current from the driver through the signal conductor to the 
receiver, and then back through the ground/power plane to the driver again. The smaller the area of the 
loop, the lower the parasitic inductance will be. 


The following sets of return path rules apply: 


e Always trace out the return current path and provide as much care to the return path as the path of 
the signal conductor. 


e Decoupling capacitors do not adequately compensate for a plane split. 

¢ Do not allow splits in the reference planes in the path of the return current. 

e Do not allow routing of signals on the reference planes near system bus signals. 
e Maintain Vss as a reference plane for all system bus signals. 


e Do not route over via anti-pads or socket anti-pads. 
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3.2.2. 


GTLREF Layout and Routing Recommendations 


There are four AGTL+ GTLREF pins on the processor that are used to set the reference voltage level for 
the AGTL+ signals (GTLREF). Because all of these pins are connected inside the processor package, 
the GTLREF voltage only needs to be supplied to one of the four pins. The other three pins can be left 
unconnected. 


Figure 3. GTLREF Routing 


3.3. 


3.3.1. 
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VCC_CPU 
49.9 ohms 
1% 
L1 = 1.5" max pin 
100 ohms = HL x hes 
1% 77S LBF aia 


e The processor must have one dedicated voltage divider. 
e Decouple the voltage divider with a 1-uF capacitor. 
e Keep the voltage divider within 1.5 inches of the GTLREF pin 


e Decouple the pin with a high frequency capacitor (such as a 220 pF 603) as close to the pin as 
possible 


e Keep signal routing at least 10 mils separated from the GTLREF routes. Use a minimum of a 7-mil 
trace for routing. 


e Do not allow signal lines to use the GTLREF routing as part of their return path (i.e., do not allow 
the GTLREF routing to create splits or discontinuities in the reference planes of the system bus 


signals). 
Processor Configuration 


Mobile Intel Pentium 4 Processor-M in the 478 -Pin Package 
Configuration 


This section provides more details for routing Mobile Intel Pentium 4 Processor-M based systems. For 
proper operation of the processor and the Intel 845MP/845MZ chipset, it is necessary that the system 
designer meet the timing and voltage specifications of each component. The following recommendations 
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are Intel’s best guidelines based on extensive simulation and experimentation that make assumptions, 
which may be different than an OEM's system design. The most accurate way to understand the signal 
integrity and timing of the system bus in your platform is by performing a comprehensive simulation 
analysis. It is conceivable that adjustments to trace impedance, line length, termination impedance, board 
stackup and other parameters can be made that improve system performance. 


Refer to the Mobile Intel® Pentium" 4 Processor-M Datasheet for a system bus signal list, signal types 
and definitions. 


General Topology and Layout Guidelines 


The following topology and layout guidelines are preliminary and subject to change. The guidelines are 
derived from empirical testing with very preliminary Intel 845MP/845MZ Chipset package models. 


Design Recommendations 


Below are the design recommendations for the data, address, strobes, and common clock signals. For the 
following discussion, the pad is defined as the attach point of the silicon die to the package substrate. 


DATA: 


Data signals of the same source synchronous group should be routed to the same pad-to-pad length 
within + 0.100 inches of the associated strobes. As a result, additional trace will be added to some data 
nets on the system board in order for all trace lengths within the same data group to be the same length (+ 
0.100 inches) from the pad of the processor to the associated pad of the chipset. 


Equation 1. Calculation to Determine Package Delta Addition to Motherboard Length for UP 


Systems 


delta net,strobe S (cpu_pkglen net cpu_pkglen strobe* ) + (cs_pkglen net cs_pkglen strobe ) 


Refer to the Intel® 845MP or 845MZ_ Chipset Memory Controller Hub Mobile (MCH-M) datasheet for 
MCH-M package dimensions and refer to the Intel® Mobile Pentium® 4 Processor-M in the 478 Pin 
Package/ Signal Integrity Models for package dimensions. 


* Strobe package length is the average of the strobe pair. 
ADDRESS: 
Address signals follow the same rules as data signals except they should be routed to the same pad-to- 


pad length within + 0.200 inches of the associated strobes. Address signals may change layers if the 
reference plane remains Vss. 


STROBE: 


A strobe and its complement should be routed to a length equal to their corresponding data group's mean 
pad-to-pad length + 0.025 inches 


COMMON CLOCK: 


Common clock signals should be routed to a minimum pin-to-pin motherboard length of 1.5 inches and a 
maximum motherboard length of 10.0 inches. 
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Source synchronous groups and associated strobes should be routed on the same layer for the entire 
length of the bus. This results in a significant reduction of the flight time skew since the dielectric 
thickness, line width, and velocity of the signals will be uniform across a single layer of the stackup. 
There is no guarantee of a relationship of dielectric thickness, line width, and velocity between layers. 


Figure 4. Processor Topology 


Processor Length L1 MCH 


Vv 
Pad 


mmm Package trace 
—— Motherboard PCB trace 


3.4.2. Source Synchronous (SS) Signals 


Table 5. Processor System Bus Data Signal Routing Guidelines 


alert ‘pin-torpin) Et Nominal Width & 
Topology Impedance spacing 
iis S4SMPISASMZ Max (inches) (inches) os — 
D[63:0]# HD[63:0]# Stripline 10.0 1.5 55 +15% 4&8 
DBI[3:0]# DBI[3:0] Stripline 10.0 1.5 55 +15% 4&8 
DSTP[3:0]# HDSTP[3:0]# Stripline 10.0 1.5 55 + 15% 4&8 
DSTBN[3:0]# | HDSTBN[3:0]# Stripline 10.0 1.5 55 + 15% 4&8 


NOTE: The Data signals within each group must be routed to within + 0.100 inches of its associated “reference” 
strobe. The complement strobe must be routed to within + 0.025 inches of the associate “reference” strobe. 
All traces within each signal group must be routed on the same layer (required). Intel recommends that 
length of the strobes be centered to the average length of associated data or address traces to maximize 
setup/hold time margins. 
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Table 6. Processor System Bus Address Signal Routing Guidelines 


. Routing Length 
Ss IN : : 

Oe ee (pin-to-pin) L1 Nominal Width & 
Topology Impedance Spacing 

— Intel Max Min (ohms) emis} 

845MP/845MZ (inches) (inches) 

A[35:3]# HA[35:3]# Stripline 10.0 1.5 55 + 15% 4&8 

REQ[4:0]# HREQ[4:0]# Stripline 10.0 1.5 55 + 15% 4&8 

ADSTB[1:0]# | HADSTB[1:0]# Stripline 10.0 1.5 55 + 15% 4&8 


NOTE: The Address signals within each group must be routed to within + 0.200 of its associated strobe. . All traces 
within each signal group must be routed on the same layer (required). Intel recommends that the length of 
the strobes be centered to the average length of associated data or address traces to maximize setup/hold 
time margins. 


Figure 5. SS Topology for Address and Data 


Processor \¥t . . vi Chipset 
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3.4.3. 


Common Clock (CC) AGTL+ Signals 


Table 7. Processor System Bus Control Signal Routing Guidelines 


Signal Names 


CPU 


RESET# 


Intel 
845MP/845MZ 


CPURST# 


Topology 


Stripline 


Routing Trace Length 
(Pin-to-Pin) 


Max Min 
(inches) (inches) 


Nominal Board 
Impedance (ohms) 


55 + 15% 


Width & spacing 
(mils) 


BRO# 


BRO# 


Stripline 


55 + 15% 


BNR# 


BNR# 


Stripline 


55 + 15% 


REQ{4:0]# 


HREQ[4:0]# 


Stripline 


55 + 15% 


BPRI# 


BPRI# 


Stripline 


55 + 15% 


DEFER# 


DEFER# 


Stripline 


55 + 15% 


LOCK# 


HLOCK# 


Stripline 


55 + 15% 


TRDY# 


HTRDY# 


Stripline 


55 + 15% 


DRDY# 


DRDY# 


Stripline 


55 + 15% 


ADS# 


ADS# 


Stripline 


55 + 15% 


DBSY# 


DBSY# 


Stripline 


55 + 15% 


HIT# 


HIT# 


Stripline 


55 + 15% 


HITM# 


HITM# 


Stripline 


55 + 15% 


RS[2:0]# 


NOTE: 


RS[2:0]# 


Stripline 


55 + 15% 


Trace width of 4 mils and trace spacing of 8 mils within signal groups. Entire trace for each signal routed on 


one layer (recommended) RESET# and BRO# are CC AGTL+ signals without ODT (On die termination). For 
these signals Rtt should be placed near CPU: L2<= 0.5 inches. Rtt = 51.1 +1%. Routing these signals to 4.0 
inches + 0.5 inches should maximize the setup and hold margin parameters while adhering to expected 

mobile solution design constraints. 


3.4.3.1. 


CC Topology with ODT 


ODT Compensation Resistors: 


Pentium 4: R_ comp = 51.1 4 


Intel 845MP/845MZ: R_comp = 24.9 4 


resistor) 
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t 1% ohms (Pins L24 and P1 — Pulled to ground through resistor) 


t 1% ohms (Pins AC2 and AC13 - Pulled to ground through 
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Figure 6. CC Topology With ODT 


Processor \¥¢t vt Chipset 


Figure 7. CC Topology Without ODT 


Processor vit ss Chipset 
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3.4.4. 
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PWRGOOD and Asynchronous AGTL+ Signals 
Table 8. Asynchronous AGTL+ Nets 
Signal Description Topology CPU Output Output Output Input Input Power 
Names # 10 Buffer Power Well 
Type Type Well 
FERR# Floating point 1 O CPU OD AGTL+ N/A ICH3-M Main I/O 
error (3.3V) 
IERR# Internal error 1 O CPU OD AGTL+ N/A System Vcc_Receiver 
Receiver 
PROCHOT# | Thermal sensor 1 oO CPU OD AGTL+ N/A System Vcc_Receiver 
Receiver 
THRMTRIP# | Thermal sensor 1 O CPU OD AGTL+ N/A System Vcc_Receiver 
Receiver 
LINT1/INTR Local interrupts 2 ICH3-M CMOS CPU I/O CPU N/A 
(VCC_CPU) 
LINTO/NMI Local interrupts 2 ICH3-M CMOS CPU I/O CPU N/A 
(VCC_CPU) 
DPSLP# Deep sleep 2 ICH3-M CMOS CPU I/O CPU N/A 
(VCC_CPU) 
SLP# Sleep 2 ICH3-M CMOS CPU I/O CPU N/A 
(VCC_CPU) 
STPCLK# Processor stop 2 ICH3-M CMOS CPU I/O CPU N/A 
clock (VCC_CPU) 
IGNNE# Ignore next 2 ICH3-M CMOS CPU I/O CPU N/A 
numeric error (VCC_CPU) 
SMl# System 2 ICH3-M CMOS CPU I/O CPU N/A 
management (VCC_CPU) 
interrupt 
A20M# Address 20 2 ICH3-M CMOS CPU I/O CPU N/A 
mask (VCC_CPU) 
INIT# Processor 2B ICH3-M CMOS CPU I/O CPU, N/A, 3.3 V 
initialize (VCC_CPU) FWH 
CPUPREF# GHl# 2 1 ICH3-M OD CMOS N/A CPU N/A 
PWRGOOD System power 2A I ICH3-M OD CMOS N/A CPU N/A 
good 
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All signals must meet the AC and DC specifications as documented in the Mobile Intel® Pentium® 
Processor-M Datasheet. In addition, several design guidelines should be implemented when designing 
your platform with these signals. They are: 


e Although the asynchronous signals are not high frequency in nature, they nevertheless need to be 
protected from crosstalk and other sources of noise in the same fashion as the common-clock and 
source-synchronous signals. Therefore, the same line-to-line spacing ratio of 2:1. Figure 2 need 
also apply. 


e Due to the long trace lengths usually associated with these signals, Intel recommends that no 
electrical stubs exist and that probing be done at the via nearest to the receiver in order to maintain 
signal integrity. These signals should also remain ground-referenced the entire length of the trace. 


e If probing is required, active FET probes are recommended as they have a much lower effective 
capacitance than passive probes. This, again, is to maintain proper signal integrity and to prevent 
any outside influences that may detrimentally affect the system. 


e On critical signals, such as DPSLP#, which is used for internal clock control, it may be desirable to 
implement additional precautions, such as ground shielding traces or wider keepout zones in order 
to assure proper functionality. 


CPU THRMTRIP# Circuit Recommendation 


The following sections describe the topologies and layout recommendations for the miscellaneous 
signals. In the Figure 8 the circuit effectively latches the low state of THRMTRIP# via the D Flip-Flop 
once the processor has driven THRMTRIP?# to a low state. Operation can be restored if the system 
power is cycled (power off/on system). R6 is included if the designer wishes to disable THRMTRIP# 
and remove R2, R3, Q1, R4, U1, Rl, and RS and can be included as a no-stuff. Please refer to customer 
reference board schematics in Section 13 for all referenced connections. 


Figure 8. THRMTRIP# Circuit Recommendation 
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3.4.4.1.1. 


Topology #1: Asynchronous AGTL+ Signals Driven by the Processor; FERR#, 
IERR#, PROCHOT# and THRMTRIP# 


These signals should adhere to the following routing and layout recommendations. Figure 9 illustrates the 
recommended topology. If THRMTRIP# and PROCHOT# are routed to external logic, voltage 
translation may be required to avoid excessive voltage levels at the processor and to meet input 
thresholds for the external logic. 


Figure 9. Routing Illustration for FERR#, IERR#, PROCHOT#, and THRMTRIP# 


Note: 
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If the design is not using the recommended THRMTRIP# latch circuit in Figure 9, THRMTRIP# can be 
routed through a Voltage Translator to a system logic that can provide the equivalent latching function. 


Table 9. Layout Recommendations for Miscellaneous Signals — Topology 1 


3.4.4.1.2. 
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L1 L2 L3 Rtt 


1.5" - 14.0" 1.1" max 3.0" max Rtt_CPU = 56 ohms + 5% 


Rtt_Revr = 300 ohms + 5% 


Topology #2, #2A: PWRGOOD and Asynchronous AGTL+ Signals Driven by 
ICH3-M 


Top. #2 signals: LINT1/INTR, LINT0/NMI, CPUPERF#, DPSLP#, SLP#, STPCLK#, IGNNE#, SMI# 
and A20M#. 


Top. #2A signal: PWRGOOD. 


These signals should adhere to the following routing and layout recommendations. Figure 10 illustrates 
the recommended topology. 
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Figure 10. Routing Illustration for LINT1/INTR, LINTO/NMI, DPSLP#, SLP#, STPCLK#, IGNNE#, SMI# 
and A20M#, CPUPERF#, and PWRGOOD- Topology 2, 2A 


Vtt_CPU 


Rtt_CPU 


Table 10. Layout Recommendations for Miscellaneous Signals — Topology 2, 2A 


L1 L2 L3 Rtt 


1.5" - 14.0" 1.1" max 3.0" max Rtt_#2 = 200 ohms + 5% 


Rtt_#2A = 300 ohms + 5% 


3.4.4.1.3. | Topology #2B: PWRGOOD and Asynchronous AGTL+ Signals Driven by ICH3-M 
to Both CPU and FWH; INIT# 


These signals should adhere to the following routing and layout recommendations. Figure 11 illustrates 
the recommended topology. 


Figure 11. Routing Illustration INIT# 
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Vcc_FWH 


Rtt_CPU Rtt_FWH 


Table 11. Layout Recommendations for Miscellaneous Signals — Topology 2B 


L1 L2 L3 Rtt 


1.5" - 14.0" 1.1" max 3.0" max Rtt_CPU = 200 0 + 5% 


Rtt_FWH= 300 Q + 5% 


Design Guide 37 


Mobile Inte Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform intel. 


3.4.4.2. 


Figure 12. 


Voltage Translator Circuit 


This recommended Voltage translator circuit should be applied to topologies #1 and #2B shown in 
Section 3.4.4.1.1 and 3.4.4.1.3. 


Voltage Translator Circuit of Topology#1 and #2B 


Vcc of Receiver 


470 ohm 


+/- 5% To Receiver 


3.5. 


Note: 


3.0.1.1. 


3.5.1.1.1. 
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ITP Debug Port 


The Debug Port design information has been moved! This includes all information necessary to develop 
a Debug Port on this platform, including electrical specifications, mechanical requirements, and all In- 
Target Probe (ITP) signal layout guidelines. Please reference the Intel” Pentium® 4 Debug Port Design 
Guide and the ITP700 Debug Port Design Guide, which can be found on 
http://developer.intel.com/design/Xeon/guides/249679.htm, for the design of your platform. Refer to the 
ITP700 Debug Port Design Guide for further information Debug Tools Specifications. 


Logic Analyzer Interface (LAI) 


Intel is working with two logic analyzer vendors to provide logic analyzer interfaces (LAIs) for use in 
debugging the Mobile Intel Pentium 4 Processor-M system. Tektronix* and Agilent* should be contacted 
to get specific information about their logic analyzer interfaces. The following information is general in 
nature. Specific information must be obtained from the logic analyzer vendor. 


Due to the complexity of the Mobile Pentium 4 Processor-M system, the LAI is critical in providing the 
ability to probe and capture system bus signals. There are two sets of considerations to keep in mind 
when designing a Mobile Pentium 4 Processor-M that use LAI: mechanical and electrical. 


Mechanical Considerations 


The LAI is installed between the processor socket and the Mobile Pentium 4 processor. The LAI pins 
plug into the socket, while the Mobile Pentium 4 Processor-M in the 478-pin package plugs into a socket 
on the LAI. Cabling that is part of the LAI egresses the system to allow an electrical connection between 
the Mobile Pentium 4 Processor-M and a logic analyzer. The maximum volume occupied by the LAI, 
known as the keep-out volume, as well as the cable egress restrictions, should be obtained from the logic 
analyzer vendor. System designers must make sure that the keep-out volume remains unobstructed inside 
the system. Note that it is possible that the keep-out volume reserved for the LAI may include space 
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normally occupied by the Mobile Pentium 4 Processor-M heat sink. If this is the case, the logic analyzer 
vendor will provide a cooling solution as part of the LAI. 


Electrical Considerations 


The LAI will also affect the electrical performance of the system bus; therefore, it is critical to obtain 
electrical load models from each of the logic analyzers to be able to run system level simulations to prove 
that their tool will work in the system. Contact the logic analyzer vendor for electrical specifications and 
load models for the LAI solution they provide. 
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4. Processor Power Requirements 


4.1. General Description 


The JMVP-III Design Guide defines the electrical requirements for the DC-to-DC Voltage Regulator for 
the Mobile Pentium 4 Processor-M that features Intel SpeedStep” technology in a Micro-FCPGA 
package. Please contact your Field Representative for more information. 
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4.2. | Power Delivery Architectural Block Diagram 


Figure 13. Voltage Regulator Block Diagram 
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4.3. Processor Phase Lock Loop Design Guidelines 


4.3.1. Filter Specifications for VCCA, VCCIOPLL, and VSSA 


Veca and Veciopit are power sources required by the PLL clock generators on the processor silicon. 
Since these PLLs are analog in nature, they require quiet power supplies for minimum jitter. Jitter is 
detrimental to the system: it degrades external I/O timings as well as internal core timings (i.e., maximum 
frequency). To prevent this degradation these supplies must be low pass filtered from VCC_VID. The 
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general desired filter topology is shown in Figure 14. Not shown in the core is parasitic routing and 
excluded from the external circuitry are parasitics associated with each component. 


Figure 14. Typical VCCIOPLL, VCCA, and VSSA Power Distribution 


Note: 
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VCCA 


Vcc_VID 


Processor 
Core 


The function of the filter is two-fold. It protects the PLL from external noise through low-pass 
attenuation. It also protects the PLL from internal noise through high-pass filtering. In general, the low- 
pass description forms an adequate description for the filter. For simplicity this document will address 
the recommendation for the Vcca filter design. The same characteristics and design approach is 
applicable for the Veciopyz filter design. 


The 1-uF package capacitor in Figure 14 does not exist on the Mobile Intel Pentium 4 Processor-M in 
the 478-pin package. It is present for the Mobile Intel Pentium 4 Processor-M only. 


The AC low-pass recommendation, with input at VCC_VID and output measured across the capacitor 
(Ca or Cjo in Figure 14), is as follows: 


e <0.2 dB gain in pass band 
e <0.5 dB attenuation in pass band < | Hz (see DC drop in next set of requirements) 
e 34 dB attenuation from 1 MHz to 66 MHz 


e 28 dB attenuation from 66 MHz to core frequency 


The filter recommendation (AC) is graphically shown in Figure 15. 
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Figure 15. Filter Recommendation 
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NOTES: 
1. Diagram not to scale. 
2. No specification for frequencies beyond fcore (core frequency). 
3. fpeak, if existent, should be less than 0.05 MHz. 


Other recommendations: 


e Capacitors for the filter can be any value between 22 uF and 100 pF as long components with ESL 
<5 nH and ESR < 0.3 Q are used. 


e Values of either 4.7 uH or 10 pH may be used for the inductor. 
e Use shielded type inductors to minimize magnetic pickup 

e Filter should support DC current > 60 mA 

e DC voltage drop from VCC_CPU to VCCA should be < 60 mV 


e In order to maintain a DC drop of less than 60 mV, the total DC resistance of the filter from 
VCC_VID to the processor socket should be a maximum of | pL. 


Other routing requirements: 


e C should be within 600 mils of the VCCA and VSSA pins. An example of the component placement 
is shown in Figure 16 


e VCCA route should be parallel and next to VSSA route (minimize loop area) 
e A minimum of a 12-mil trace should be used to route from the filter to the processor pins. 


e L should be close to C 
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Figure 16. Example Component Placement for PLL Filter 


4.4. 


4.4.1. 


4.4.2. 


4.4.2.1. 


4.4.2.2. 
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Voltage and Current 


A mobile processor core regulator supplies the required voltage and current to a single processor. Refer 
to the IMVP-IIT Mobile Processor Core Voltage Regulator Specification Design Guide (contact your 
Field Representative) for the load line specification and implementation features. 


Voltage Identification 


Refer to the JMVP-IIT Mobile Processor Core Voltage Regulator Specification Design Guide (contact 
your Field Representative) for the load line specification and implementation features. 


V.c Power Sequencing 


Core Converter Soft Start Timer 
The main purpose of a soft start timer is to control the ramp-up time of the core voltage in order to 


reduce the initial in-rush current on the supply input voltage (battery) rail. The soft start circuit must not 
allow the Vcc power plane voltage to rise too fast. 


Power On/Off Sequencing 


For more information please refer to the IMVP-III Mobile Processor Core Voltage Regulator 
Specification Design Guide for the actual specifications (contact your Field Representative). 
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Figure 17. Power On Sequencing Diagram 


Figure 18. Power Off Sequencing Diagram 
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4.6. 
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Voltage Regulator Design Recommendations 


For more information please refer to the JMVP-III Mobile Processor Core Voltage Regulator 
Specification Design Guide for the actual specifications (contact your Field Representative). The 
following section describes some guidelines for the design of the voltage regulator in terms of design 
topology and component selection. This is done to ensure design and component compatibility. 


Processor Decoupling Recommendation 


Intel recommends proper design and layout of the system board bulk and high frequency decoupling 
capacitor solution to meet the transient tolerance at the processor socket pins. To meet the transient 
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4.6.1. 


4.6.2. 
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response of the processor, it is necessary to properly place bulk and high frequency capacitors close to 
the processor power and ground pins. 


Transient Response 


The inductance of the motherboard power planes slows the voltage regulator’s ability to respond quickly 
to a current transient. Decoupling a power plane can be broken into several independent parts. The 
closer to the load the capacitor is placed, the more stray inductance is bypassed. By bypassing the 
inductance of leads, power planes, etc., less capacitance is required. However, areas closer to the load 
have less room for capacitor placement. Therefore, tradeoffs must be made. 


The processor causes very large switching transients. These sharp surges of current occur at the 
transition between low power states and the normal operating states. It is the responsibility of the system 
designer to provide adequate high frequency decoupling to manage the highest frequency components of 
the current transients. Larger bulk storage capacitors supply current during longer lasting changes in 
current demand. 


All of this power bypassing is required due to the relatively slow speed at which a DC-to-DC converter 
can respond. A typical voltage converter has a reaction time on the order of 1 to 100 Us while the 
processor’s current steps are on the order of 30 to 40 ns. High Frequency decoupling is typically done 
with ceramic capacitors with a very low ESR. Because of there low ESR, these capacitors can act very 
quickly to supply current at the beginning of a transient event. However, because the ceramic capacitors 
are small, i.e. they can only store a small amount of charge, Bulk capacitors are needed too. Bulk 
capacitors are typically polarized with high capacitance values and unfortunately higher ESRs. The 
higher ESR of the Bulk capacitor limits how quickly it can respond to a transient event. The Bulk and 
HF capacitors working together can supply the charge needed to stay in regulator before the regulator 
can react during a transient. 


A load change transient occurs when coming out of or entering a low power state. These are not only 
quick changes in current demand, but also long lasting average current requirements. This occurs when 
the processor enters different power modes by stopping and starting it’s internal clock. The processor 
current requirements can change by as much as 70% (+10%) of the maximum current very quickly. 


Processor Voltage Plane 


Power must be distributed as a plane. This plane can be constructed as an island on a layer used for 
other signals, on a supply plane with other power islands, or as a dedicated layer of the PCB. Processor 
power should never be distributed by traces alone. Intel recommends that all layers of the stack-up be 
used for processor power and ground routing. 


Due to the fact that the processor voltage is unique to most system designs, a voltage island is the most 
cost-effective means of distributing power to the processor. This island from the source of power to the 
load should not have any breaks so as to minimize inductance in the plane. It should also completely 
surround all of the pins of the source and all of the pins in the power pin area of the processor. 


The bulk capacitors and the high frequency capacitors should be placed as close to the processor as 
possible and in the path of current flow. The processor socket has 478 pins with 50-mil pitch. The 
routing of these signals, power, and ground pins will require many vias. These vias cause a “Swiss 
Cheese” effect in the power and ground planes beneath the processor resulting in increased inductance 
and resistance of these planes. This increase in impedance can choke off the high current carrying 
channel of the voltage regulator. In order to provide the best path through the via field, it is 
recommended that vias are shared for every two processor ground pins. 
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High Frequency Decoupling 


System motherboards should include high frequency decoupling capacitors as close to the socket power 
and ground pins as possible. A total of thirty-eight 10.0-uF, XSR/X7R, 1206 package, ceramic 
capacitors are recommended to provided high frequency decoupling for the processor. Ten of these 1206 
capacitors should be placed in the socket cavity area. Fourteen of these 1206 capacitors should be 
placed on the north side of the cavity and fourteen of these 1206 capacitors should be placed on the south 
side of the cavity. See Figure 19 for an example on placement of the high frequency decoupling 
capacitors. 


Figure 19. Processor High Frequency Decoupling Placement Example 
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Bulk Decoupling 


System motherboards should include bulk-decoupling capacitors as close to the processor socket power 
and ground pins as possible (<1.0 inch). The maximum Equivalent Series Resistance (ESR) should be 
equal to or less than 2.5 mQ. 


Thermal Power Dissipation 


Power dissipation has traditionally been a thermal/mechanical challenge for mobile system designers. 
The amount of current required from the processor power delivery circuit and the heat generated by 
processors has increased as processor frequencies go up and the silicon process geometry shrinks. The 
package of any integrated device can only dissipate so much heat into the surrounding environment. The 
temperature of a device, such as a processor power delivery circuit-switching transistor, is a balance of 
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heat being generated by the device and its ability to shed heat either through radiation into the 
surrounding air or by conduction into the circuit board. Increased power will effectively raise the 
temperature of the processor power delivery circuit’s. Switching transistor die temperatures can exceed 
the recommended operating value if the heat cannot be removed from the package effectively. 


As the current demands for higher frequency and performance processors increase, the amount of power 
dissipated, i.e., heat generated, in the processor power delivery circuit is becoming of concern for mobile 
system. The high input voltage, low duty factor inherent in mobile power supply designs leads to 
increasing power dissipation losses in the output stage of the traditional buck regulator topology that is 
used in the mobile industry today. 


These losses can be attributed to three main areas of the processor power delivery circuit: the switching 
MOSFET dissipates a significant amount of power during switching of the top control MOSFET; power 
dissipation resulting from drain to source resistance (Rpsony ) DC losses across the bottom synchronous 
MOSFET; and the power dissipation generated through the magnetic core and windings of the main 
power inductor. 


There has been significant improvement in the switching MOSFET technology to lower gate charge of 
the control MOSFET allowing them to switch faster thus reducing switching losses. Improvements in 
lowering the Rpswony parametric of the synchronous MOSFET have resulted in reduced DC losses. The 
Direct Current Resistance (DCR) of the power inductor has been reduced, as well, to lower the amount of 
power dissipation in the circuit’s magnetic. 


These technology improvements by themselves are not sufficient to effectively remove the heat generated 
during the high current demand and tighter voltage regulation required by today’s mobile processors. 
There are several mechanisms for effectively removing heat from the package of these integrated 
devices. Some of the most common methods are listed below. 


e Attaching a heat spreader or heat pipe to the package with a low thermal co-efficient bonding 
material 


e Adding and/or increasing the copper fill area attached to high current carrying leads 


e Adding or re-directing air flow to flow across the device 


Utilize multiple devices in parallel, as allowed, to reduce package power dissipation 


Utilizing newer/enhanced technology and devices to lower heat generation but with equal or better 
performance 


For the mobile designer, these options are not always available or economically feasible. The most 
effective method of thermal spreading and heat removal, from these devices, is to generate airflow across 
the package AND add copper fill area to the current carrying leads of the package. 


The processor power delivery topology can also be modified to improve the thermal spreading 
characteristic of the circuit and dramatically reduce the power dissipation requirements of the switching 
MOSFET and inductor. This topology referred to as multi-phase, provides an output stage of the 
processor regulator consisting of several smaller buck inductor phases that are summed together at the 
processor. Each phase can be designed to handle and source a much smaller current. This can reduce 
the size, quantity, and rating of the components needed in the design. This can also decrease the cost and 
PCB area needed for the total solution. The implementation options for this topology are discussed in 
the next section. 
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Voltage Regulator Topology 


For more information please refer to the JMVP-III Mobile Processor Core Voltage Regulator 
Specification Design Guide for the actual specifications (contact your Field Representative). 


Voltage Regulator Layout Recommendations 


For more information please refer to the IMVP-III Mobile Processor Core Voltage Regulator 
Specification Design Guide for the actual specifications (contact your Field Representative). 
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Table 12. Intel Mobile Pentium 4 Processor-M and Intel 845MP/845MZ Chipset Package Lengths 


Processor lengths MCH-M Lengths 
Signal Processor ball Length Signal MCH-M ball Length 
(inches) (inches) 
Address Group 0 
ADSTB#[0] L5 0.219 HADSTBO# R5 0.530 
A#[03] K2 0.392 HA03# T4 0.518 
A#[04] K4 0.281 HA04# T5 0.434 
A#[05] L6 0.170 HAO5# T3 0.728 
A#[06] K1 0.435 HAO6# U3 0.577 
A#[07] L3 0.330 HAO7# R3 0.551 
A#[08] M6 0.157 HAO8# P7 0.359 
A#[09] L2 0.374 HA09# R2 0.643 
A#[10] M3 0.328 HA10# P4 0.533 
A#[11] M4 0.261 HA11# R6 0.397 
A#[12] N1 0.406 HA12# P5 0.463 
A#[13] M1 0.420 HA13# P3 0.576 
A#[14] N2 0.362 HA14# N2 0.660 
A#[15] N4 0.252 HA15# N7 0.407 
A#[16] N5 0.204 HA16# N3 0.570 
REQ#(0] J1 0.447 HREQO# U6 0.402 
REQ#(1] K5 0.232 HREQ1# T7 0.350 
REQ#[2] J4 0.294 HREQ2# R7 0.393 
REQ#[3] J3 0.357 HREQ3# U5 0.475 
REQ#{[4] H3 0.360 HREQ4# U2 0.599 
Address Group 1 
ADSTB#[1] R5 0.220 HADSTB1# N6 0.438 
A#[17] 171 0.477 HA17# K4 0.550 
A#[18] R2 0.399 HA18# M4 0.580 
A#[19] P3 0.316 HA19# M3 0.648 
A#[20] P4 0.257 HA20# L3 0.604 
A#[21] R3 0.333 HA21# L5 0.521 
A#[22] T2 0.394 HA22# K3 0.624 
A#[23] U1 0.470 HA23# J2 0.685 
A#[24] P6 0.160 HA24# M5 0.509 
A#[25] U3 0.399 HA25# J3 0.636 
A#[26] T4 0.294 HA26# L2 0.648 
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Processor lengths 


MCH-M Lengths 


Signal Processor ball Length Signal MCH-M ball Length 
(inches) (inches) 
A#[27] V2 0.423 HA27# H4 0.634 
A#[28] R6 0.177 HA28# N5 0.472 
A#[29] W1 0.491 HA29# G2 0.792 
A#[30] T5 0.232 HA30# M6 0.449 
A#[31] U4 0.293 HA31# L7 0.365 
Data Group 0 

DSTBN#(0] E22 0.465 HDSTBNO# AD4 0.759 

DSTBP#[0] F21 0.362 HDSTBPO# AD3 0.801 
D#[00] B21 0.434 HDOO# AA2 0.649 
D#[01] B22 0.494 HD01# AB5 0.564 
D#[02] A23 0.559 HD02# AA5 0.531 
D#[03] A25 0.634 HD03# AB3 0.678 
D#[04] C21 0.407 HD04# AB4 0.628 
D#[05] D22 0.411 HDO5# AC5 0.635 
D#[06] B24 0.565 HDO6# AA3 0.623 
D#[07] C23 0.495 HDO7# AA6 0.468 
D#[08] C24 0.537 HDO8# AE3 0.802 
D#[09] B25 0.612 HDO9# AB7 0.495 
D#[10] G22 0.298 HD10# AD7 0.609 
D#[11] H21 0.231 HD11# AC7 0.548 
D#[12] C26 0.616 HD12# AC6 0.579 
D#[13] D23 0.485 HD13# AC3 0.709 
D#[14] J21 0.209 HD14# AC8 0.590 
D#[15] D25 0.572 HD15# AE2 0.856 
DBI#[0] E21 0.309 DBIO# AD5 0.637 

Data Group 1 

DSTBN¥([1] K22 0.312 HDSTBN1# AE6 0.693 

DSTBP#([1] J23 0.313 HDSTBP1# AE7 0.638 
D#[16] H22 0.281 HD16# AG5 0.845 
D#[17] E24 0.481 HD17# AG2 0.904 
D#[18] G23 0.365 HD18# AE8 0.663 
D#[19] F23 0.428 HD19# AF6 0.759 
D#[20] F24 0.449 HD20# AH2 0.965 
D#[21] E25 0.521 HD21# AF3 0.798 
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Processor lengths 


MCH-M Lengths 


Signal Processor ball Length Signal MCH-M ball Length 
(inches) (inches) 
D#[22] F26 0.521 HD22# AG3 0.898 
D#[23] D26 0.605 HD23# AE5 0.709 
D#[24] L21 0.187 HD24# AH7 0.863 
D#[25] G26 0.535 HD25# AH3 0.904 
D#[26] H24 0.412 HD26# AF4 0.794 
D#[27] M21 0.171 HD27# AG8 0.789 
D#[28] L22 0.254 HD28# AG7 0.785 
D#[29] J24 0.410 HD29# AG6 0.785 
D#[30] K23 0.323 HD30# AF8 0.711 
D#[31] H25 0.481 HD31# AH5 0.892 
DBI#[1] G25 0.458 DINVB_1 AG4 0.888 
Data Group 2 

DSTBN#([2] K22 0.252 HDSTBN2# AE11 0.595 

DSTBP#[2] J23 0.264 HDSTBP2# AD11 0.532 
D#[32] M23 0.291 HD32# AC11 0.514 
D#[33] N22 0.227 HD33# AC12 0.565 
D#[34] P21 0.179 HD34# AE9 0.652 
D#[35] M24 0.361 HD35# AC9 0.566 
D#[36] N23 0.273 HD36# AE10 0.605 
D#[37] M26 0.448 HD37# AD9 0.635 
D#[38] N26 0.431 HD38# AG9 0.724 
D#[39] N25 0.386 HD39# AC10 0.543 
D#[40] R21 0.161 HD40# AE12 0.558 
D#[41] P24 0.332 HD41# AF10 0.666 
D#[42] R25 0.373 HD42# AG11 0.703 
D#[43] R24 0.320 HD43# AG10 0.705 
D#[44] T26 0.411 HD44# AH11 0.754 
D#[45] T25 0.378 HD45# AG12 0.669 
D#[46] T22 0.219 HD46# AE13 0.563 
D#[47] T23 0.269 HD47# AF12 0.596 
DBI#[2] P26 0.438 DINVB_2 AH9 0.775 

Data Group 3 
DSTBN#{[3] W22 0.302 HDSTBN3# AC15 0.443 
DSTBP#{[3] W23 0.303 HDSTBP3# AC16 0.395 
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Processor lengths MCH-M Lengths 
Signal Processor ball Length Signal MCH-M ball Length 
(inches) (inches) 
D#[48] U26 0.424 HD48# AG13 0.668 
D#[49] U24 0.329 HD49# AH13 0.712 
D#[50] U23 0.269 HD50# AC14 0.412 
D#[51] V25 0.386 HD51# AF14 0.548 
D#[52] U21 0.174 HD52# AG14 0.621 
D#[53] V22 0.246 HD53# AE14 0.520 
D#[54] V24 0.343 HD54# AG15 0.612 
D#[55] W26 0.457 HD55# AG16 0.610 
D#[56] Y26 0.460 HD56# AG17 0.619 
D#[57] W25 0.429 HD57# AH15 0.703 
D#[58] Y23 0.339 HD58# AC17 0.399 
D#[59] Y24 0.386 HD59# AF16 0.580 
D#[60] Y21 0.214 HD60# AE15 0.534 
D#[61] AA25 0.422 HD61# AH17 0.672 
D#[62] AA22 0.268 HD62# AD17 0.419 
D#[63] AA24 0.387 HD63# AE16 0.503 
DBI#[3] V21 0.202 DINVB_3 AD15 0.431 
Design Guide 53 


Mobile Intel® Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


Double Data Rate Synchronous 
DRAM (DDR-SDRAM) System 
Memory Design Guidelines 


a Introduction 


The Intel 845MP/845MZ chipset Double Data Rate (DDR) SDRAM system memory interface consists 
of 120 CMOS signals. These CMOS signals have been divided into several signal groups: Data, 
Command, Control, Feedback, and Clock signals. Table 13 summarizes the different signal groupings. 
Refer to the Intel® 84MP/845MZ Chipset Memory Controller Hub-Mobile (MCH-M) Datasheet for 
details on the signals listed. 


Table 13. Intel 845MP/845MZ DDR Signal Groups 


Group Signal Name Description 

SDQ[63:0] Data Bus 

Data SCB[7:0] Check Bits for ECC Function 
SDQS[8:0] Data Strobes 
SMA[12:0] Memory Address Bus 
SBS[1:0] Bank Select 

Command SRAS# Row Address Select 
SCAS# Column Address Select 
SWE# Write Enable 

Control SCKE[3:0] Clock Enable - (One per Device Row) 
SCS#[3:0] Chip Select - (One per Device Row) 

Feedback RCVENOUT# Output Feedback Signal 
RCVENIN# Input Feedback Signal 

Clocks SCK[5:0] DDR-SDRAM Differential Clocks - (3 per SO-DIMM) 
SCK#[5:0] DDR-SDRAM Inverted Differential Clocks - (3 per SO-DIMM) 


The Intel 845MP/845MZ chipset does not support data masking. The system memory DQM[7:0] pins on 
the DDR SO-DIMM’s must be tied to ground. 


Caution: 
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DDR System Memory Topology and Layout Design 
Guidelines 


The Intel 845MP/845MZ chipset Double Data Rate (DDR) SDRAM system memory interface 
implements the low swing, high-speed, terminated SSTL_2 topology. 


This section contains information and details on the DDR topologies, the DDR layout and routing 
guidelines, and the DDR power delivery requirements that will provide for a robust DDR solution on a 
Intel 845MP/845MZ based design. 


The MCH-M AGP ST[0] signal is sampled by the MCH-M on power-on to indicate at what system 
memory mode, DDR, the MCH-M should configure and operate. An internal MCH-M pull-up resistor 
on this signal sets the default system memory configuration to PC133 SDRAM. To enable the MCH-M 
to operate in DDR mode an external pull-down resistor to ground is required on ST[0]. The 
recommended pull-down resistor is 2 KQ. 


The DDR bus has been designed to route in two ground referenced internal layers. DDR System Memory 
Topologies for all signal groups have a relatively high via usage, please take this in consideration for the 
board layout as the vias and the anti-pad for the via could restrict power delivery to the SO-DIMMs. 


Data Signals — SDQ[63:0], SDQS[8:0], SCB[7:0] 


The MCH-M data signals are source synchronous signals that include the 64-bit wide data bus, 8 check 
bits for Error Checking and Correction (ECC), and 9 data strobe signals. There is an associated data 
strobe (DQS) for each data (DQ) and check bit (CB) group. This section summarizes the DQ/CB to 
DQS matching. 


The data signals include SDQ[63:0], SDQS[8:0], and SCB[7:0]. The data signals should transition from 
an external layer to an internal signal layer under the MCH-M. Keep to the same internal layer until 
transitioning back to an external layer at the series resistor. After the series resistor, the signal route 
should transition from the external layer to the same internal layer and route to SO-DIMMO0. At SO- 
DIMM60 the signal should transition to an external layer and connect to the appropriate pad of the 
connector. At the SO-DIMM60 transition continue the signal route on the same internal layer to SO- 
DIMM1. Transition back out to an external layer and connect to the appropriate pad of SO-DIMM1 and 
the parallel termination resistor. 


Data Signals (SDQ[63:0],SDQS[8:0],SCB[7:0]) need to be routed on the same inner signal layer. In 
addition, match routing topology and via placement for all signals in a given byte lane including the 
associated strobe. External trace lengths should be minimized. To facilitate simpler routing, swapping 
of the byte lane and the associated strobe is allowed. Bit swapping within the byte lane is also allowed. 
Intel suggests that the parallel termination be placed on both sides of SO-DIMM1 to simplify routing and 
minimize trace lengths. All internal and external signals should be ground referenced to keep the path of 
the return current continuous. Resistor packs are acceptable for the series (Rs) and parallel (Rt) data and 
strobe termination resistors, but data and strobe signals can not be placed within the same R pack as the 
command and control signals. The table and diagrams below depict the recommended topology and 
layout routing guidelines for the DDR-SDRAM data signals. 
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Figure 20. Data Signal Routing Topology 
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Table 14. Data Signal Group Routing Guidelines 


Parameter Routing Guidelines Figure 
Signal Group Data — SDQ[63:0], SCB[7:0], SDQS[8:0] 
Topology Daisy Chain Figure 20 
Figure 23 
Reference Plane Ground Referenced 
Characteristic Trace Impedance (Zo) 55 Q 415% 
Trace Width Inner layer: 4 mils 
Outer layer: 5 mils 
Trace to space ratio e 1:2 (e.g. 4 mil trace 8 mil space) 
Group Spacing Isolation spacing from non-DDR related signals = 
20 mils minimum 
Trace Length L1— MCH-M die pad to Min = 2.0” Figure 20 
Series Termination Resistor Pad 
Max = 3.5” 
Trace Length L2 — Series Termination Max = 0.75” Figure 20 
Resistor Pad to First SO-DIMM Pad 
Trace Length L3 — SO-DIMM Pad to SO- Max = 1.25” Figure 20 
DIMM Pad 
Trace Length L4 — Last SO-DIMM Pad to Max = 0.8” Figure 20 
Parallel termination Resistor Pad 
Series Resistor (Rs) 22 + 5% (see note below) Figure 20 
Termination Resistor (Rtt) 56 Q+5% (see note below) Figure 20 
Maximum Recommended motherboard via 5 vias 
Count per signal 
Length Matching Requirements ¢ SDQ[63:0], SCB[7:0] to SDQS[8:0] Figure 21, 
Fi 22 
* SDQS[8:0] to SCK/SCK#[5:0] eee 
e See Section 5.2.1.1 for details 
e See Section 5.2.1.2 for details 


NOTES: 


1. Recommended resistor values may change in a later revision of the design guide. 
2. The overall maximum and minimum lengths to the SO-DIMM must comply with clock length matching 


requirements. 
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Data to Strobe Length Matching Requirements 


The data signals SDQ[63:0] and the check bit signals [7:0] are grouped by byte lane and associated with 
a data strobe, SDQS[7:0]. The data signals and check bit signals must be length matched to their 
associated strobe within + 25mils. For SO-DIMM0 this length matching includes the MCH-M package 
length and the motherboard trace length to the pads of the SO-DIMMO0 connector (MCH-M package + 
L1+L2). For SO-DIMM1 this length matching includes the MCH-M package length and the 
motherboard trace length to the pads of the SO-DIMM1 connector (MCH-M package + LI + L2 + L3). 


e Associated SDQS Length = X 
e SDQ/SCB Byte Group Length = Y, where (X — 25 mils )< Y <( X +25 mils ) 


e Length X and Y include the compensated MCH-M Package Length + the Motherboard Trace 
Length 


No length matching is required from the second SO-DIMM to the parallel termination resistors. The 
table and diagram below depict the length matching requirements between the DQ, CB, and DQS signals. 


Table 15. DQ/CB to DQS Length Mismatch Mapping 


Signal Length Mismatch Relative To 
SDQ[7:0] +25 mils SDQS0 
SDQ[15:8] +25 mils SDQS1 
SDQ[23:16] +25 mils SDQS2 
SDQ[31:24] +25 mils SDQS3 
SDQ[39:32] +25 mils SDQS4 
SDQ[47:40] +25 mils SDQS5 
SDQ[55:48] +25 mils SDQS6 
SDQ[63:56] +25 mils SDQS7 
SCB[7:0] +25 mils SDQS8 


Design Guide 57 


Mobile Inte Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform intel. 


58 


Figure 21. 


DQ/CB to DQS Trace Length Matching Requirements 
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Strobe to Clock Length Matching Requirements 


The data strobe signals must be 1.0 inch to 2.0 inches shorter than their associated differential clock 
pairs. 


Length matching equation for SO-DIMMO: 
X)=SCK/SCK#[2:0] 
Yi=SDQS[8:0] = MCH-M package + LI + L2 of Figure 21 where, 


(H220')2 Y= (5-10) 


Length matching equation for SO-DIMM1: 
X)=SCK/SCK#[5:3] 
Y= SDQS[8:0] = MCH-M Package + L1 + L2 + L3 of Figure 21 where, 


(20 3206-10) 


For example if the total clock length of SCK/SCK#[2:0](X)) is 3.5 inches then the length of all data 
strobe signal routing to SO-DIMMO must be between 1.5 inches to 2.5 inches, if SCK/SCK#[5:3](X2) is 
4.5 inches then the length of all control signal route to SO-DIMM1 must be between 2.5 inches to 3.5 
inches. 


e The MCH-M package lengths for clocks and strobes must be taken into account for routing length 
matching. 


e Refer to Section Table 23 or the Pentium® 4 Processor-M in the 568 Pin Package and 
845MP/845MZ Chipset Platform Trace Length Calculator for package trace length data. 


Figure 22 depicts the length matching requirements between the data strobe signals and the clock signals. 
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Figure 22. SDQS to SCK/SCK# Trace Length Matching Requirements 
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9.2.1.3. Data Routing Example 


Figure 23 is an example of a board routing for the data signal group. Data routing is shown in red. The 
majority of the Data signal route is on an internal layer, both external layers can used for parallel 
termination R-pack placement. 


Figure 23. Data Signal Group Routing Example 
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5.2.2. Control Signals — SCKE[3:0], SCS#[3:0] 


The MCH-M control signals, SCKE[3:0] and SCS#[3:0], are common clocked signals. They are 
“clocked” into the DDR SDRAMs using clock signals SCK/SCK#[5:0]. The MCH-M drives the control 
and clock signals together, with the clocks crossing in the valid control window. The MCH-M provides 
one chip select and one clock enable signal per SO-DIMM physical device row. Two chip-selects and 
two clock-enables will be routed to each SO-DIMM. Table 16 summarizes the control signal mapping. 
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Table 16. Control Signal SO-DIMM Mapping 


Signal Relative To SO-DIMM Pin 
SCS#[0] SO-DIMMO 121 
SCS#[1] SO-DIMMO 122 
SCS#[2] SO-DIMM1 121 
SCS#[3] SO-DIMM1 122 
SCKE[0] SO-DIMMO 96 
SCKE[1] SO-DIMMO 95 
SCKE[2] SO-DIMM1 96 
SCKE[3] SO-DIMM1 95 


Refer to Figure 24 and Figure 27 for clarification of the description below. 


The control signal routing should transition from an external layer to an internal signal layer under the 
MCH-M. It should keep to the same internal layer until transitioning back out to an external layer(s) to 
connect to the appropriate pad of the SO-DIMM connector and the parallel termination resistor. If the 
layout requires return to the same internal layer and transition back out to an external layer immediately 
prior to parallel termination resistor. 


External trace lengths should be minimized. Intel suggests that the parallel termination be placed on both 
sides of the board to simplify routing and minimize trace lengths. All internal and external signals should 
be ground referenced to keep the path of the return current continuous. Intel suggests that control be 
routed on the same internal layer. 


Resistor packs are acceptable for the parallel (Rt) control termination resistors but control signals can’t 
be placed within the same Rpacks as data, strobe or command signals. The diagrams and tables below 
depict the recommended topology and layout routing guidelines for the DDR-SDRAM control signals 
going to SO-DIMM0 or SO-DIMM1. 


Figure 24. SO-DIMMO, 1 Control Signal Routing Topology 
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Table 17. Control Signal Group Routing Guidelines1 


Parameter Routing Guidelines Figure 
Signal Group Control — SCS#[3:0], SCKE[3:0] 
Topology Point to Point Parallel Termination Figure 24, 
Figure 27 
Reference Plane Ground Referenced” 
Characteristic Trace Impedance (Zo) 55 Q + 15% 
Trace Width Inner Layer= 4 mils 
Outer Layer= 5 mils 
Trace to space ratio 1:2 (e.g. 4mil trace 8mil space) 
Group Spacing Isolation spacing from non-DDR related signals = 
20 mils 
Trace Length L1 — MCH-M Control Signal Ball | Min = 0.5” Figure 24 
to SO-DIMM Pad Maxe 5.0" 
Trace Length L2 — SO-DIMM Pad to Rtt Pad Max = 2.0” Figure 24 
Parallel Termination Resistor (Rtt) 56 Q +/- 5% (see note below) Figure 24 
Maximum Recommended motherboard via 3 vias Figure 27 
Count per signal 
Length Matching Requirements SCS#/SCKE[3:0] to SCK/SCK#[5:0] Figure 26 
See section 0 for details 


NOTES: 


1. Recommendations may change in a later revision of the design guide based on a post silicon simulation 


analysis. 


2. Where ever possible control signal should be routed on adjacent layers to the referenced plane. See Figure 25 
below for example, the control signal routing should only route on Signal 1 and Signal 2 layer where Signal 1 
may be external (microstrip) and Signal 2 may be internal (stripline) or where Signal 1 is internal (stripline) and 


Signal 2 is external (microstrip). 


3. It is possible to route control using 2 vias if one via is shared that connect to SO-DIMM and parallel termination 


resistor. 


The overall maximum and minimum lengths to the SO-DIMM must comply with clock length matching 


requirements. 


Figure 25. Referencing Plane Stack-up 
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Control Group Signal Length Matching Requirements 
The control signals must be 1.0 inch to 3.0 inches shorter than their associated differential clocks pair. 


Note that these requirements may change in a later revision of the design guide based on a post silicon 
simulation analysis. 


Length matching equation for SO-DIMMO: 
X,=SCK/SCK#[2:0] 

Y,=SCS#[1:0] and SCKE[1:0] = L1 of Figure 26 where, 
(X,-3.0”)< Y, <(X,- 1.0”) 

Length matching equation for SO-DIMM1: 
X2=SCK/SCK#[5:3] 

Y.=SCS#[3:2] and SCKE[3:2] = L1 of Figure 26 where, 
( X2- 3.0”) < Yo $ (X2- 1.0”) 


For example if the clock length of SCK/SCK#[2:0](X,) is 3.5 inches then the length of all control signal 
routing to SO-DIMMO must be between 0.5 inches to 2.5 inches, if SCK/SCK#[5:3](X,) is 4.5 inches 
then the length of all control signal route to SO-DIMM1 must be between 1.5 inches to 3.5 inches. 


e The MCH-M package lengths don’t need to be taken into account for routing purpose. 


Figure 26 depicts the length matching requirements between the control signals and the clock signals. 
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Figure 26. Control Signal to SCK/SCK# Trace Length Matching Requirements 


5.2.2.4. 


= Motherboard Trace 


MCH-M 


SO-DIMMO 


— _ (X- 3.0") <= (CNTRL Length) = < 


® I— (X- 1.0") 


Lengths 
SCS#[1:0], 
SCKE[1:0] 
C 
e|__Scki2:0 
‘ SCK#[2:0] 


i SCK/SCK#[2:0] Length = X 


eo 


Note: Lengths are measured from MCH-M pins to SO-DIMM0O 


connector pins. 


= Motherboard Trace 


Lengths 


MCH-M 


SO-DIMMO SO-DIMM1 


SCS#3:2], = 
pe SCKETS:2] ry — (x- 3.0") <= (CNTRL Length) = < 
— (x-10") 
SCKI5:3] 
OF ees ® SCK/SCK#{5:3] Length = X 
— -@ 


Note: Lengths are measured from MCH-M pins to SO-DIMM1 


connector pins. 


Control Routing Example 


Figure 27 is an example of a board routing for the control signal group. 
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Figure 27. Control Routing Example 
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Parallel Termination on Both 
Layers 


Control routing is shown in red. The majority of the control signal route is on an internal layer, both 
external layers are used for parallel termination R-pack placement. 


Command Signals — SMA[12:0], SBS[1:0], SRAS#, SCAS#, 
SWE# 


There are two supported topologies for the command signal group. This section has been divided into 
two subsection; Topology | and Topology 2. Topology 2 is the topology that best allows for placement 
of the SO-DIMMs back to back in the butterfly configuration, thus minimizing the SO-DIMM footprint 
area. Mixing topology | and topology 2 is “OK”, as long as designer follows this document’s guidelines. 


The MCH-M command signals; SMA[12:0], SBS[1:0], SRAS#, SCAS#, and SWE#; are common 
clocked signals. They are “clocked” into the DDR SDRAMs using the clock signals SCK/SCK#[5:0]. 


The MCH-M drives the command and clock signals together, with the clocks crossing in the valid 
command window. 
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Command Topology 1 Solution 
Routing description for Command Topology 1 


Refer to Figure 28 and Figure 31 for clarification of the description below. The command signal routing 
should transition from an external layer to an internal signal layer under the MCH-M. Keep to the same 
internal layer until transitioning back to an external layer immediately prior to connecting the appropriate 
pad of the SO-DIMM0 connector. At the SO-DIMM6O layer transition continue the signal route on the 
same internal layer to the series resistor Rd2d, collocated to SO-DIMM1. At this resistor the signal 
should transition to an external layer immediately prior to the pad of Rd2d. After the series resistor, 
Rd2d, continue the signal route on the external layer landing on the appropriate connector pad of SO- 
DIMM1. After SO-DIMM1, transition to the same internal layer or stay on the external layer and route 
the signal to Rt. 


External trace lengths should be minimized. It is suggested that the parallel termination(Rt) be placed on 
both sides of the board to simplify routing and minimize trace lengths. All internal and external signals 
should be ground referenced to keep the path of the return current continuous. It is suggested that 
command be routed on same internal layer. 


Resistor packs are acceptable for the series (Rd2d) and parallel (Rt) command termination resistors but 
command signals can’t be placed within the same Rpacks as data, strobe or control signals. The diagrams 
and tables below depict the recommended topology and layout routing guidelines for the DDR-SDRAM 
command signals routing to SO-DIMMO0 and SO-DIMM1 for topology 1.Collocating the series resistor, 
Rd2d, and SO-DIMM1 allows for the elimination of one via from the signal route. 


Figure 28. Command Signal Routing Topology 1 
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Table 18. Command Signal Group Routing Guidelines‘ 


intel. 


See 5.2.3.1.2 for details 


Parameter Routing Guidelines Figure 
Signal Group Command — SMA[12:0], SBS[1:0], SRAS#, 
SCAS#, SWE# 
Topology Daisy Chain Figure 28, 
Figure 31 
Reference Plane Ground Referenced” 
Characteristic Trace Impedance (Zo) 55Q. 15% 
Trace Width Inner layers= 4 mils 
Outer layer= 5 mils 
Trace to space ratio 1:2 (e.g. 4mil trace 8mil space) 
Group Spacing Isolation spacing from non-DDR related signals = 
20 mils 
Trace Length L1 - MCH-M Command Signal Min = 1.0” Figure 28 
ball to Rs Pad 
Max= 4.0” 
Trace Length L2 + L3 — SO-DIMMO Pad to Max=1.3” Figure 28 
Rd2d Pad; Rd2d Pad to SO-DIMM1 pad 
Trace Length L4 — SO-DIMM1 Pad to Rt Pad Max =0.8” Figure 28 
Series Resistor (Rd2d) SO-DIMMO to SO- 1002+45% Figure 28 
DIMM1 
Parallel Termination Resistor (Rt) 56 Q + 5% Figure 28 
Maximum Recommended motherboard via 5 vias3 Figure 31 
Count per signal 
Length Matching Requirements CMD to SCK/SCK#[5:0] Figure 30 


NOTES: 
1. 
analysis. 


Recommendation may change in a later revision of the design guide based on a post silicon simulation 


2. Where ever possible command signals should be routed on adjacent layers to the referenced plane. See 
Figure 29 below for example, the command signal routing should only route on Signal 1 and Signal 2 layer 
where Signal 1 may be external (microstrip) and Signal 2 may be internal (stripline) or where Signal 1 is 
internal(stripline) and Signal 2 is external(microstrip). The ground plane is shared between Signal 1 and 


Signal2. 


3. It is possible to route using 3 vias if one via is shared that connects to SO-DIMM1 and the parallel termination 


resistor. 


The overall maximum and minimum lengths to the SO-DIMM must comply with clock length matching 


requirements. 
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Figure 29. Referencing Plane Stack-up 


§.2.3.1.2. 


Caution: 


——— signal 1 
Plane 
signal 2 


Command Group Signal Length Matching Requirements 


The command signals must be 1.0 inch to 3.0 inches shorter than their associated differential clock pairs 
SCK/SCK#[5:0]. 


Note that these requirements may change in a later revision of the design guide based on a post silicon 
simulation analysis. 


Length matching equation for SO-DIMMO: 
X)=SCK/SCK#[2:0] 
Y,=L1 of Figure 30 where, 


(X;,—3.0”) < ¥; <(X; — 1.0 inch ) 


Length matching equation for SO-DIMM1: 
X)=SCK/SCK#[5:3] 
Y,=L1+L2+L3 of Figure 30where, 


( X, — 3.0 inches) < Y, < ( Xz — 1.0 inch ). For example if the clock length of SCK/SCK#[2:0](X)) is 5.0 
inches then the length of all command signal routing to SO-DIMMO0 must be between 2.0 inches to 4.0 
inches, if SCK/SCK#[5:3](X,) is 5.5 inches then the length of command signal routing to SO-DIMM1 
must be between 2.5 inches to 4.5 inches. 


The MCH-M package lengths do not need to be taken into account for routing purposes. Figure 30 below 
depicts the length matching requirements between the command signals and the clock signals. 
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Figure 30. Command Signal to SCK/SCK# Trace Length Matching Requirements 


SO-DIMMO 
——— = Motherboard 
SMA[12:0], 
SBS[1:0], 
RAS#, CAS#, 
MCH-M WE# 
e ry ~~ | (X- 3.0") < = (CMD Length) = < 
—| (X- 1.0") 
SCK[2:0] J 
° ® | _ SCK/SCK#{2:0] 
A SCK#[2:0] e|_| Length = X 
Note: CMD Lengths are measured from MCH-M 
pins to SO-DIMMO connector pins 


SO-DIMMO SO-DIMM1 


——— = Motherboard 
SMAI[12:0], 
SBS[1:0], 
RAS#, CASH, WE# 
MCH-M 
- ~~ |__ (X- 3.0") < = (CMD Length) = < 
e @ VVV @ __| (X- 1.0" ) 
eo ___ SCKI5:3] ®| |_ scKisck#{s:3] 


SCK#[5:3] e Length = X 


Note: CMD Lengths are measured from MCH-M 
pins to SO-DIMM1 connector pins 
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Figure 31. Command Routing Example for Topology 1 
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NOTE: Red signals are command routing. The majority of the command signal route is on an internal layer. 
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5.2.3.2. 


5.2.3.2.1. 


Command Topology 2 Solution 
Routing Description for Command Topology 2 


Refer to Figure 32 and Figure 33 for clarification of the description below. 


The command signal routing should transition from an external layer to an internal signal layer under the 
MCH-M. Keep to the same internal layer until transitioning back to an external layer at the series resistor 
Rd2d. At this point there is a T in the topology. One leg of the T will route through Rd2d and either 
transition back to the same internal layer or stay external and landing on the appropriate connector pad of 
SO-DIMMO. If it was necessary to return to the internal layer the signal should return to the external 
layer immediately prior to landing on the appropriate connector pad of SO-DIMM0. The other leg of the 
T will continue on the same internal layer and return to the external layer immediately prior to landing on 
the appropriate connector pad of SO-DIMM1. If possible stay on the external layer and connect to the 
parallel termination resistor or if the parallel termination resistor is on the opposite side of the board from 
the SO-DIMM1 connector then share the via and route to the parallel termination resistor. If sharing the 
via or using the opposite side of the board is not possible, continue on the same internal layer and route 
to the external layer immediately prior to the termination resistor. 


External trace lengths should be minimized. It is suggested that the parallel termination be placed on 
both sides of the board to simplify routing and minimize trace lengths. All internal and external signals 
should be ground referenced to keep the path of the return current continuous. It is recommended that 
command signal group be routed on same internal layer. 


Resistor packs are acceptable for the series (Rd2d) and parallel (Rt) command termination resistors but 
command signals can’t be placed within the same Rpacks as data, strobe or control signals. 


The diagrams and tables below depict the recommended topology and layout routing guidelines for the 
DDR-SDRAM command signals going to SO-DIMMO0 and SO-DIMM1. 


Figure 32. Command Signal Routing Topology 
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Table 19. Command Signal Group Routing Guidelines 


Parameter Routing Guidelines Figure 
Signal Group Command — SMA[12:0], SBS[1:0], SRAS#, 
SCAS#, SWE# 
Topology T Topology Figure 32, 
Figure 35 
Reference Plane Ground Referenced” 
Characteristic Trace Impedance (Zo) 55 Q + 15% 
Trace Width Inner layers= 4 mils 
Outer layer= 5 mils 
Trace to space ratio 1:2 (e.g. 4mil trace 8mil space) 
Group Spacing Isolation spacing from non-DDR related signals = 
20 mils 
Trace Length L1 - MCH-M Command Signal Min = 0.5” Figure 32 
ball to Rs Pad 
Max= 5.0” 
Trace Length L2 — Rd2d Pad to SO-DIMMO Max = 1.0” Figure 32 
Pad 
Trace Length L3 — Rd2d Pad to SO-DIMM1 Min = 0.4” Figure 32 
Max=1.75” 
Trace Length L4 — SO-DIMM1 Pad to Rt Pad Max = 0.25” Figure 32 
Series Dampening Resistor (Rd2d) 10 Q (see note below)' Figure 32 
Parallel Termination Resistor (Rt) 56 2+ 5%" Figure 32 
aK 
Maximum Recommended motherboard via 6 vias” Figure 35 
Count per signal 
Length Matching Requirements CMD to SCK/SCK#[5:0] Figure 34 
See 5.2.3.2.2 for details 


NOTES: 


1. Recommendation may change in a later revision of the design guide based on a post silicon simulation 


analysis. 


2. Wherever possible command signals should be routed on adjacent layers to the referenced plane. See Figure 
33 for example. The command signal routing should only route on Signal 1 and Signal 2 layer where Signal 1 
may be external (microstrip) and Signal 2 may be internal (stripline) or where Signal 1 is internal (stripline) and 


Signal 2 is external (microstrip). 


3. It is possible to route using 3 vias if one via is shared that connect to SO-DIMMO and Rd2d resistor. 


The overall maximum and minimum lengths to the SO-DIMM must comply with clock length matching 


requirements. 


Figure 33. Referencing Plane Stack-up 


Signal 1 
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§.2.3.2.2. 


Caution: 
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Command Group Signal Length Matching Requirements 


The command signals, must be 1.0 inch to 3.0 inches shorter than their associated differential clock pairs 
SCK/SCK#[5:0]. 


Note that these requirements may change in a later revision of the design guide based on a post silicon 
simulation analysis. 


Length matching equation for SO-DIMMO: 
X)=SCK/SCK#[2:0] 
Y,=L1 +L2 of Figure 34 where, 


(X,-3.0”) < Y; $( X;- 1.0 inch ) 
Length matching equation for SO-DIMM1: 
X)=SCK/SCK#[5:3] 

Y,=L1+L3 of Figure 34 where, 

( X,- 3.0”) < Y) S$ ( X,- 1.0 inch ) 


For example if the clock length of SCK/SCK#[2:0](X,) is 3.0 inches then the length of all command 
signal routing to SO-DIMM0 must be between 0.75 inches to 2.0 inches, if SCK/SCK#[5:3](X2) is 3.5 
inches then the length of all command signal routing to SO-DIMMO must be between 0.5 inches to 2.5 
inches. The minimum length of 0.75 inches for command signal routing is the shortest possible length to 
SO-DIMMO. 


The MCH-M package lengths don’t need to be taken into account for routing purposes. 


The diagram below depicts the length matching requirements between the command signals and the 
clock signals. 
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Figure 34. Command Signal to SCK/SCK# Trace Length Matching Requirements 


SO-DIMMO 
~~ = Motherboard 
SMA[12:0], 
SBS[1:0], 
RAS#, CAS#, 
MCH-M WE# 
Package ‘ @ | (X-3.0") <= (CMD Length) = < 
(X- 1.0") 
SCK[2:0] J 
° ® | _ SCK/SCK#{2:0] 
P SCK#[2:0] @ _| Length =x 
Note: CMD Lengths are measured from MCH-M 
pins to SO-DIMMO connector pins 


SO-DIMMO SO-DIMM1 


——— = Motherboard 
SMA12:0], 
SBS[1:0], 
RAS#, CAS#, WE# 
MCH-M 
Package «aR e Be [2% 30) <= (CMD Lenath =< 


SCK[5:3 
5:3] ® |__ SCK/SCKa{[5:3] 
SCKA[5:3] ® Length = X 


Note: CMD Lengths are measured from MCH-M 
pins to SO-DIMM1 connector pins 


Design Guide 19 


Mobile Intel® Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


5.2.3.2.3. Command Routing Example for Topology 2 Solution 


Figure 35 is an example of a board routing for the command signal group. 


Figure 35. Command Routing Example for Topology 2 
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NOTE: Red signals are command routing. The majority of the command signal route is on an internal layer; both external 


layers are used for parallel termination R-pack placement. Note that the series dampening R-packs are rotated to 
allow for improved power distribution. 
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Clock Signals — SCK[5:0], SCK#[5:0] 


The clock signal group includes the differential clock pairs SCK[5:0] and SCK#[5:0]. The MCH-M 
generates and drives these differential clock signals required by the DDR interface; therefore, no external 
clock driver is required for the DDR interface. The MCH-M only supports unbuffered DDR SO- 
DIMMs, three differential clock pairs are routed to each SO-DIMM connector. Table 20 summarizes the 
clock signal mapping. 


Table 20. Clock Signal Mapping 


Note: 


Signal Relative To 
SCK[2:0], SCK#[2:0] SO-DIMMO 
SCK[5:3], SCK#[5:3] SO-DIMM1 


One to one mapping of the clocks from the MCH-M to the SO-DIMM is not required. For example, it is 
not necessary that SCKO from the MCH-M routes to the same number clock on the SO-DIMMO 
connector, which is CKO in the PC2100 and PC1600 DDR SDRAM Unbuffered SO-DIMM Reference 
Design Specification. However CKn and CKn# may not be swapped from the MCH-M to the SO- 
DIMMs. The changing of clock numbering from MCH-M to SO-DIMMs may require a BIOS change. 


The clock signal routing should transition from an external layer to an internal signal layer under the 
MCH-M and route as a differential pair referenced to ground for the entire length to their associated SO- 
DIMM connector pads. Immediately prior to the SO-DIMM connector the signals should transition to an 
external layer to connect the appropriate pad of the connector. 


External trace lengths should be minimized. All internal and external signal routing should be ground 
referenced to keep the path of the return current continuous. 


The diagrams and table below depict the recommended topology and layout routing guidelines for the 
DDR-SDRAM differential clocks. 


Figure 36. DDR Clock Routing Topology (SCK/SCK#[2:0]) 
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Table 21. Clock Signal Group Routing Guidelines‘ 


intel. 


Parameter Routing Guidelines Figure 
Signal Group Clock — SCK[5:0], SCK#[5:0] 
Topology Differential Pair Point to Point Figure 35 
Reference Plane Ground Referenced” 
Characteristic Trace Impedance (Zo) Single Ended =55 © + 15% 
Trace Width Inner layers= 4 mils 
Outer layer= 5 mils 
Differential Trace Spacing Inner layers= 4 mils 
Outer layer= 5 mils 
Group Spacing Isolation spacing from another DDR signal group = 
20 mils 
Isolation spacing from non-DDR related signals = 
20 mils 
Serpentine Spacing 12 mils minimum 
Trace Length L1 — MCH-M Signal ball to Min = 1.5” Figure 35 
Associated SO-DIMMO Connector Pad 
Max= 8.0” 
Maximum Recommended motherboard via 2 vias 
Count per signal 
Length Matching Requirements SCK / SCK# Figure 38, 
Figure 39 


The three SO-DIMMO Clock pairs are equal in 
length plus tolerance, and the three SO-DIMM1 
Clock pairs are equal in length plus tolerance. 


See Section 5.2.4.1 for details 


Clock pair to pair tolerance 


+ 25 mils 


SCK to SCK# tolerance 


+10 mils 


NOTES: 


1. Recommendation may change in a later revision of the design guide based on a post silicon simulation 


analysis. 


2. Wherever possible the clock signals should be routed on adjacent layers to the referenced ground plane. See 
Figure 37 for example. The clock signal routing should only route on Signal 1 and Signal 2 layer where Signal 1 
may be external (microstrip) and Signal 2 may be internal (stripline) or where Signal 1 is internal (stripline) and 


Signal 2 is external (microstrip). 


Figure 37. Ground Referencing Plane Stack-up 
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signal 2 
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Clock Group Signal Length Matching Requirements 


The MCH-M provides three differential clock pair signals for each SO-DIMM. A differential clock 
pair is made up of a SCK signal and its complement signal SCK#. The differential pairs for one SO- 
DIMM are: 


SCK[0] / SCK#[0] 
SCK[1] / SCK#[1] 
SCK[2] / SCK#{[2] 


The differential pairs for the second SO-DIMM are: 


SCK[3] / SCK#[3] 
SCK[4] / SCK#[4] 
SCK[5] / SCK#{[5] 


The SCK and SCK# lengths must include both the MCH-M Package Length plus the Motherboard Trace 
Length. 


Clock length matching is required between clock pairs to their specified SO-DIMM connector. The 
differential clock pairs must be matched to + 25 mils including MCH-M package lengths. Each SCK to 
SCK# pair must be matched to +10 mils including MCH-M package lengths. 


Please note that the differential clocks must be 1.0 inch to 2.0 inches longer than the data and data strobe 
signals, and 1.0 inch to 3.0 inches longer then the control and command signals. For information 
covering the data and data strobe to clock length matching requirements reference 5.2.1.1, for 
information covering the control signal to clock length matching requirements reference 5.2.2.1, and for 
information covering the command signal to clock length matching requirements reference Section 
5.2.3.1.2 and 5.2.3.2.2-update link. The diagrams below depict the clock length matching requirements. 
Refer to the Pentium" 4 Processor-M in the 568 Pin Package and Intel” 845MP/845MZ Chipset 
Platform Trace Length Calculator for package trace length data. 
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Figure 38. SCK to SCK# Trace Length Matching Requirements 


SO-DIMMO 
ee = MCH Package Lengths from Die 
Pad to Ball 
~~ = Motherboard Trace Lengths 
MCH-M Package & SCKO ® 
SCK#O ®@ 
SCK1 ®@ 
SCK#1 @ 
MCH-M 
eee SCK2 
DIE | . ® 
a rl SCK#2 ® 
Note: Lengths are measured from MCH-M 


pad to SO-DIMM0 connector pins. 


SCKO Length = X 
SCK#O0 Length = X 
SCK1 Length = X 
SCK#1 Length = X 
SCK2 Length = X 


SCK#2 Length = X 


SO-DIMMO SO-DIMM1 
as acca = MCH Package Lengths from 
Die Pad to Ball 
= Motherboard Trace Lengths 
MCH-M Package “ SCKS ® 
‘ SCK3# r) 
SCK4 r 
SCK4# @ 
MCH-M 
aoe SCK5 
DIE | © ® 
Shy 2 SCK#5 @ 
Note: Lengths are measured from MCH-M Die 
Pad to SO-DIMM1 connector pins. 


SCK3 Length = Y 
SCK#3 Length = Y 
SCK4 Length = Y 
SCK#4 Length = Y 
SCK5 Length = Y 
SCK#5 Length = Y 
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Figure 39. Clock Pair Trace Length Matching Requirements 
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SO-DIMMO 


SCK/SCK#[0] Length = X 
SCK/SCK#[1] Length = X 
SCK/SCK#[2] Length = X 


SO-DIMMO SO-DIMM1 


Sain = MCH-M Package Lengths from Pad to Ball 
= Motherboard Trace Lengths 


SCK/SCK#{[3] 


SCK/SCK#[4] 


SCK/SCK#{3] Length = Y 


SCK/SCK#{[5] 


: SCK/SCK#[4] Length = Y 
SCK/SCK#[5] Length = Y 


Note: Lengths are measured from MCH-M pad to SO-DIMM1 connector pins 


5.2.5. Feedback - RCVENOUT#, RCVENIN# 


The MCH-M provides a feedback signal called “receive enable” (RCVEN#), which is used to gate the 
strobe inputs for read data. There are two pins on the MCH-M to facilitate the use of RCVEN#. The 
RCVENOUT# pin is an output of the MCH-M and the RCVENIN# pin is an input to the MCH-M. 
RCVENOUT# must connect to RCVENIN#. 


The RCVEN# signal must be routed on the same layer as the system memory clocks. It should transition 
from the top signal layer to an inner signal layer under the MCH-M, routed referenced to ground for the 
entire length, and then transition from the inner signal layer back to the top signal layer under the MCH- 


M. 
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External trace lengths should be minimized. All internal and external signals should be ground 
referenced to keep the path of the return current continuous. 


The diagrams and table below depicts the recommended topology and layout routing guidelines for the 


DDR-SDRAM feedback signal. 


Figure 40. DDR Feedback (RCVEN#) Routing Topology 


IRCVENOUT# 
' Ball 


B ® Internal Layer 


Table 22. DDR Feedback Signal Routing Guidelines 


Parameter Routing Guidelines Figure 
Signal Group Feedback — RCVENOUT# and RCVENIN# 
Topology Point to Point 
Reference Plane Ground Referenced 
Characteristic Trace Impedance (Zo) 55 Q + 15% 
Trace Width Inner layers= 4 mils 
Outer layers= 5mils 
Group Spacing Isolation spacing from another DDR signal group = 10 mils 
Isolation spacing from non-DDR related signals = 10 mils 
Trace Length A — MCH-M Signal Ball to Max = 40 mils Figure 40 
MCH-M Signal Via 
Total Length A + B —- MCH-M Must equal 1000 mils + 10 mils Figure 40 
RCVENOUT# Signal Ball to MCH-M 
RCVENIN# Signal Ball 
Maximum via Count per signal 2 
Length Matching Requirements None 
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Table 23. MCH-M DDR Signal Package Lengths 


DDR Data Signals 


Data Signal MCH-M Ball Package Data Signal MCH-M Ball Package 
Length Length 
(inches) (inches) 
SDQO G28 0.716 SDQ36 B13 0.639 
SDQ1 F27 0.699 SDQ37 C13 0.552 
SDQ2 C28 0.874 SDQ38 C11 0.588 
SDQ3 E28 0.754 SDQ39 D10 0.626 
SDQ4 H25 0.532 SDQ40 E10 0.533 
SDQ5 G27 0.666 SDQ41 cg 0.605 
SDQ6 F25 0.592 SDQ42 D8 0.587 
SDQ7 B28 0.892 SDQ43 E8& 0.522 
SDQ8 E27 0.797 SDQ44 E11 0.523 
SDQ9 C27 0.833 SDQ45 B9 0.715 
SDQ10 B25 0.812 SDQ46 B7 0.706 
SDQ11 C25 0.753 SDQ47 C7 0.643 
SDQ12 B27 0.886 SDQ48 C6 0.7 
SDQ13 D27 0.867 SDQ49 D6 0.664 
SDQ14 D26 0.773 SDQ50 D4 0.76 
SDQ15 E25 0.645 SDQ51 B3 0.922 
SDQ16 D24 0.722 SDQ52 E6 0.64 
SDQ17 E23 0.602 SDQ53 B5 0.846 
SDQ18 C22 0.699 SDQ54 C4 0.81 
SDQ19 E21 0.566 SDQ55 E5 0.67 
SDQ20 C24 0.785 SDQ56 C3 0.859 
SDQ21 B23 0.781 SDQ57 D3 0.811 
SDQ22 D22 0.64 SDQ58 F4 0.723 
SDQ23 B21 0.711 SDQ59 F3 0.814 
SDQ24 C21 0.627 SDQ60 B2 0.949 
SDQ25 D20 0.555 SDQ61 C2 0.893 
SDQ26 C19 0.587 SDQ62 E2 0.865 
SDQ27 D18 0.522 SDQ63 G5 0.689 
SDQ28 C20 0.615 SCBO C16 0.57 
SDQ29 E19 0.487 SCB1 D16 0.526 
SDQ30 C18 0.579 SCB2 B15 0.623 
SDQ31 E17 0.521 SCB3 C14 0.533 
SDQ32 E13 0.432 SCB4 B17 0.621 
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DDR Data Signals 


Data Signal MCH-M Ball Package Data Signal MCH-M Ball Package 

Length Length 

(inches) (inches) 
SDQ33 C12 0.543 SCB5 C17 0.583 
SDQ34 B11 0.596 SCB6 C15 0.54 
SDQ35 C10 0.59 SCB7 D14 0.503 

DDR Data Strobe Signals DDR Clock Signals 

Data Signal MCH-M Ball Package Data Signal MCH-M Ball Package 

Length Length 

(inches) (inches) 
SDQSO F26 0.651 SCKO E14 0.453 
SDQS1 C26 0.775 SCK#0 F15 0.432 
SDQS2 C23 0.738 SCK1 J24 0.454 
SDQS3 B19 0.636 SCK#1 G25 0.587 
SDQS4 D1i2 0.493 SCK2 G6 0.551 
SDQS5 C8 0.596 SCK#2 G7 0.543 
SDQS6 C5 0.776 SCK3 G15 0.371 
SDQS7 E3 0.821 SCK#3 G14 0.349 
SDQS8 E15 0.52 SCK4 E24 0.610 
SCK#4 G24 0.548 
SCK5 H5 0.589 
SCK#5 F5 0.693 
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AGP Port Design Guidelines 


For detailed AGP interface functionality (e.g., protocols, rules, signaling mechanisms), refer to the latest 
AGP Interface Specification, Revision 2.0, which can be obtained from http://www.agpforum.org. This 
design guide (Intel” 845MP/845MZ Chipset Platform Design Guide) focuses only on specific Intel 
845MP/845MZ chipset platform recommendations. 


AGP Interface 


The AGP Interface Specification Revision 2.0 enhances the functionality of the original AGP Interface 
Specification (revision 1.0) by allowing 4X data transfers (4 data samples per clock) and 1.5-volt 
operation. In addition to these major enhancements, additional performance enhancement and 
clarifications, such as fast write capability, are included in Revision 2.0 of the AGP Interface 
Specification. 


The 4X operation of the AGP interface provides for “quad-sampling” of the AGP AD (Address/Data) 
and SBA (Side-band Addressing) buses. That is, the data is sampled four times during each 66-MHz 
AGP clock. This means that each data cycle is 4 of a 15 ns (66-MHz clock) or 3.75 ns. It is important to 
realize that 3.75 ns is the data cycle time; not the clock cycle time. During 2X operation, the data is 
sampled twice during a 66-MHz clock cycle, therefore, the data cycle time is 7.5 ns. 


In order to allow for these high-speed data transfers, the 2X mode of AGP operation uses source 
synchronous data strobing. During 4X operation, the AGP interface uses differential source synchronous 
strobing. 


With data cycle times as small as 3.75 ns, and setup/hold times of | ns, propagation delay mismatch is 
critical. In addition to reducing propagation delay mismatch, it is important to minimize noise. Noise on 
the data lines will cause the settling time to be large. If the mismatch between a data line and the 
associated strobe is too great, or there is noise on the interface, incorrect data will be sampled. 


The low-voltage operation on AGP (1.5 V) requires even more noise immunity. For example, during 1.5- 
V operation, Vina, 18 570 mV. Without proper isolation, crosstalk could create signal integrity issues. 


ilmax 


A single AGP connector is supported by the Intel 845MP/845MZ chipset MCH-M AGP interface. 
LOCK# and SERR#/PERR# are not supported. The AGP buffers operate in only one mode. 


1.5-V drive, not 3.3-V safe. This mode is compliant with the AGP 2.0 spec. The Intel 845MP/845MZ 
chipset can make use of a 1.5V only AGP connector. 


AGP 4X, 2X and 1X must operate at 1.5 V. The AGP interface supports up to 4X AGP signaling. AGP 
semantic cycles to DRAM are not snooped on the host bus. 


The Intel 845MP/845MZ chipset MCH-M supports PIPE# or SBA[7:0] AGP address mechanisms, but 
not both simultaneously. Either the PIPE# or the SBA[7:0] mechanism must be selected during system 
initialization 

The AGP interface is clocked from the 66-MHz clock (pin 3V66). The AGP interface is synchronous to 


the host and system memory interfaces with a clock ratio of 1:2 (66 MHz: 133 MHz) and to the hub 
interface with a clock ratio of 1:1 (66 MHz : 66 MHz). 
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6.2. 


6.2.1. 


AGP 2.0 


The AGP Interface Specification, rev. 2.0, enhances the functionality of the original AGP Interface 
Specification (rev. 1.0) by allowing 4X data transfers (i.e., 4 data samples per clock) and 1.5-volt 
operation. The 4X operation of the AGP interface provides for "quad-pumping" of the AGP AD 
(address/data) and SBA (side-band addressing) buses. That is, data is sampled four times during each 66- 
MHz AGP clock. This means that each data cycle is 4 of a 15-ns (66-MHz) clock or 3.75 ns. It is 
important to realize that 3.75 ns is the data cycle time, not the clock cycle time. During 2X operation, 
data is sampled twice during a 66-MHz clock cycle; therefore, the data cycle time is 7.5 ns. In order to 
allow for these high-speed data transfers, the 2X mode of AGP operation uses source-synchronous data 
strobing. During 4X operation, the AGP interface uses differential source-synchronous strobing. 


With data cycle times as small as 3.75 ns and setup/hold times of 1 ns, propagation delay mismatch is 
critical. In addition to reducing propagation delay mismatch, it is important to minimize noise. Noise on 
the data lines will cause the settling time to be long. If the mismatch between a data line and the 
associated strobe is too great or if there is noise on the interface, incorrect data will be sampled. The low- 
voltage operation on AGP (1.5 V) requires even more noise immunity. 


AGP Interface Signal Groups 


The signals on the AGP interface are broken into three groups: 1X timing domain signals, 2X/4X timing 
domain signals, and miscellaneous signals. Each group has different routing requirements. In addition, 
within the 2X/4X timing domain signals, there are three sets of signals. All signals in the 2X/4X timing 
domain must meet minimum and maximum trace length requirements as well as trace width and spacing 
requirements. The signal groups are documented in the following table. 


Table 24. AGP 2.0 Signal Groups 
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1x Timing Domain 2x/4x Timing Domain Miscellaneous Signals 

AGPCLK SET #1 USB+ 
PIPE# G_AD[15:0] USB- 
RBF# G_CBE[1:0]}# OVRCNT# 
WBF# AD_STBO PME# 
ST[2:0] AD_STBO# TYPDET# 
G_FRAME# PERR# 
G_IRDY# SET #2 SERR# 
G_TRDY# ee ies INTA# 
G_STOP# G_CBE[3:2]# INTB# 
G_DEVSEL# net 
G_REQ# AD_STB1# 
G_GNT# SET #3 
G_PAR SBAI7:0] 

SB_STB 

SB_STB# 
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These signals are used in 4X AGP mode ONLY. 


Table 25. AGP 2.0 Data/Strobe Associations 


6.3. 


6.3.1. 


6.3.1.1. 


Data Associated Strobe in 1X Associated Associated 
Strobe in 2X Strobes in 4X 
AD[15:0] and C/BE[1:0]# Strobes are not used in 1X mode. All AD_STBO AD_STBO, 
data is sampled on rising clock edges. AD_STBO# 
AD[31:16] and C/BE[3:2]# Strobes are not used in 1X mode. All AD_STB1 AD_STB1, 
data is sampled on rising clock edges. AD_STB1# 
SBA|7:0] Strobes are not used in 1X mode. All SB_STB SB_STB, 
data is sampled on rising clock edges. SB_STB# 


Throughout this section, the term data refers to AD[31:0], C/BE[3:0]#, and SBA[7:0]. The term strobe 
refers to AD_STB[1:0], AD _STB#[1:0], SB STB, and SB_STB#. When the term data is used, it refers 
to one of the three sets of data signals, as in Table 24. When the term strobe is used, it refers to one of the 
strobes as it relates to the data in its associated group. 


The routing guidelines for each group of signals (1X timing domain signals, 2X/4X timing domain 
signals, and miscellaneous signals) will be addressed separately. 


AGP Routing Guidelines 


1X Timing Domain Routing Guidelines 


Trace Length Requirements for the AGP 1X 


This section contains information on the 1X Timing Domain Routing Guidelines. The AGP 1X timing 
domain signals (refer to Table 24) has a maximum trace length of 9.5 inches. The target impedance is 55 
ohm, with plus and minus fifteen percent tolerance. This maximum applies to ALL of the signals listed as 
1X timing domain signals in Table 25. In addition to this maximum trace length requirement (refer to 
Table 27 and Table 28) these signals must meet the trace spacing and trace length mismatch requirements 
in Sections 6.3.1.2 and 6.3.1.3. 
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Table 26. Layout Routing Guidelines for AGP 1X Signals 


6.3.1.2. 


6.3.1.3. 


6.3.2. 


6.3.2.1. 
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1X signals Max. length (inches) Width (mils) Space (mils) 
CLK_AGP_SLT 10 4 4 
AGP_PIPE# 10 4 4 
AGP_RBF# 10 4 4 
AGP_WBF# 10 4 4 
AGP_ST[2:0] 10 4 4 
AGP_FRAME# 10 4 4 
AGP_IRDY# 10 4 4 
AGP_TRDY# 10 4 4 
AGP_STOP# 10 4 4 
AGP_DEVSEL# 10 4 4 
AGP_REQ# 10 4 4 
AGP_GNT# 10 4 4 
AGP_PAR 10 4 4 


Trace Spacing Requirements 


AGP 1X timing domain signals (refer to Table 27) can be routed with 4-mil minimum trace separation. 


Trace Length Mismatch 


There are no trace length mismatch requirements for 1X timing domain signals. These signals must meet 
minimum and maximum trace length requirements. 


2X/4X Timing Domain Routing Guidelines 


Trace Length Requirements for AGP 2X/4X 


These trace length guidelines apply to ALL of the signals listed as 2X/4X timing domain signals in Table 
25. In addition to these maximum trace length requirements, these signals must meet the trace spacing 
and trace length mismatch requirements in Sections 6.3.2.2 and 6.3.2.3. 


The maximum line length and mismatch requirements are dependent on the routing rules used on the 
motherboard. These routing rules were created to give design freedom by making tradeoffs between 
signal coupling (trace spacing) and line lengths. These routing rules are divided by trace spacing. In 1:2 
spacing, the distance between the traces is two times the width of traces. Simulations in mobile 
environment support this rule. 


Design Guide 


intel. 


Mobile Inte Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


Figure 41. AGP Layout Guidelines 


6.3.2.2. 


(Line:Space) 


Always 1:2 Strobe to Strobe# Routing 
Always 1:3 Strobe to Data Routing 


+t» 
AGP 


1:3 routing Controller 
6.0” max length 
+/-0.1” mismatch 


If the AGP interface is less than 6.0 inches, a 1:2 trace spacing is required for 2X/4X lines. These 2X/4X 
signals must be matched their associated strobe within + 0.1 inches. This is for designs that require less 
than 6 inches between the graphics device and the MCH-M. 


Reduce line length mismatch to ensure added margin. In order to reduce trace to trace coupling (cross 
talk), separate the traces as much as possible. 


Trace Spacing Requirements 


AGP 2X/4X timing domain signals (refer to Table 25) must be routed as documented in Table 28. They 
should be routed using 4-mil traces. Additionally, the signals can be routed with 5-mil spacing when 
breaking out of the MCH-M. The routing must widen to the requirement in Table 28 within 0.3 inches of 
the MCH-M package. 


Since the strobe signals (AD _STB0O, AD_STBO#, AD STB1, AD STB1#, SB STB, and SB_STB#) act 
as clocks on the source synchronous AGP interface, special care should be taken when routing these 
signals. Because each strobe pair is truly a differential pair, the pair should be routed together (e.g. 
AD_STBO and AD_STBO# should be routed next to each other). The two strobes in a strobe pair should 
be routed on 4-mil traces with 8 mils of space (1:2) between them. This pair should be separated from the 
rest of the AGP signals (and all other signals) by at least 15 mils (1:3). The strobe pair must be length 
matched to less than + 0.1 inches (that is, a strobe and its compliment must be the same length within + 
0.1 inches). 
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Table 27. Layout Routing Guidelines for AGP 2X/4X Signals 


6.3.2.3. 


Maximum Trace Space Length 
Signal Length (mils) Mismatch Relative To Notes 
(inch) (4 mil traces) (inch) 
2x/4X 6 8 +0.1 AGP_ADSTBO AGP_ADSTBO, 
Timing and AGP_ADSTBO# must be the 
Domain AGP_ADSTBO# same length (+10 mils) 
Set#1 
2x/4X 6 8 +0.1 AGP_ADSTB1 AGP_ADSTB1, 
Timing and AGP_ADSTB1# must be the 
Domain AGP_ADSTB1# same length +10 mils) 
Set#2 
2Xx/4X 6 8 +0.1 AGP_SBSTB AGP_SBSTB, AGP_SBSTB# 
Timing and must be the same length (+10 
Domain AGP_SBSTB # mils) 
Set#3 


Trace Length Mismatch Requirements 


The length-matching requirement depends on the maximum AGP trace length. If there are no AGP 
2X/4X traces longer than 6.0 inches, then signals must be matched within + 0.1 inches. 


Table 28. AGP 2.0 Data Lengths Relative to Strobe Length 


Max Trace Length Trace Strobe Minimum Trace Length Maximum Trace 
Spacing Length Length 
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The trace length minimum and maximum (relative to strobe length) should be applied to each set of 
2X/4X timing domain signals independently. That is, if AD_STBO and ADSTBO# are 5 inches, then 
AD[15:0] and C/BE[1:0] must be between 4.9 inches and 5.1 inches. However AD_STBI and 
ADSTB1# can be 3.5 inches (and therefore AD[31:16] and C/BE#[3:2] must be between 3.4 inches and 
3.6 inches). In addition, all 2X/4X timing domain signals must meet the maximum trace length 
requirements. 


All signals should be routed as striplines (inner layers). 


All signals in a signal group should be routed on the same layer. Routing studies have shown that these 
guidelines can be met. The trace length and trace spacing requirements must not be violated by any 
signal. Trace length mismatch for all signals within a signal group should be as close to 0 inches as 
possible to provide optimal timing margin. Table 29 shows AGP 2.0 routing summary. 
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Table 29. AGP 2.0 Routing Guideline Summary 
A Maximum Trace Spacing : g 

Signal Length (4 mil traces) Length Mismatch Relative To Notes 

1X Timing 10 in 4 mils No Requirement N/A None 

Domain 

2xX/4X Timing 6 in 8 mils +0.1in AD_STBO and | AD_STBO, AD_STBO# 

Domain Set#1 AD_STBO# must be the same 
length 

2x/4X Timing 6 in 8 mils +0.1in AD_STB1 and | AD_STB1, AD_STB1# 

Domain Set#2 AD_STB1# must be the same 
length 

2xX/4X Timing 6 in 8 mils +0.1in SB_STB and SB_STB, SB_STB# 

Domain Set#3 SB_STB# must be the same 
length 

Miscellaneous 10 in 8 mils No Requirement N/A PCI_PME#, 
AGP_PERR#, 
AGP_SERR# 


NOTE: Each strobe pair must be separated from other signals by at least 15 mils. 


6.3.3. AGP Clock Skew 


The maximum total AGP clock skew, between the Intel 845MP/845MZ and the graphics component, is | 
ns for all data transfer modes. This | ns includes skew and jitter, which originates on the motherboard, 
add-in module (if used), and clock synthesizer. Clock skew must be evaluated not only at a single 
threshold voltage, but also at all points on the clock edge that falls in the switching range. The 1-ns skew 
budget is divided such that the motherboard is allotted 0.9 ns of clock skew (the motherboard designer 
shall determine how the 0.9 ns is allocated between the board and the synthesizer). 


6.3.4. AGP Signal Noise Decoupling Guidelines 


The following routing guidelines are recommended for the optimal system design. The main focus of 
these guidelines is to minimize signal integrity problems on the AGP interface of the Intel 
845MP/845MZ chipset (MCH-M). The following guidelines are not intended to replace thorough system 
validation on Intel 845MP/845MZ chipset-based products. 


e A minimum of six 0.01-pF capacitors are required and must be as close as possible to the MCH-M. 
These should be placed within 70 mils of the outer row of balls on the MCH-M for VDDQ 
decoupling. The closer the placement, the better the performance. 


e The designer should evenly distribute placement of decoupling capacitors in the AGP interface 
signal field. 


e Intel recommends that the designer use a low-ESL ceramic capacitor, such as with a 0603 body-type 
X7R dielectric. 


e In order to add the decoupling capacitors within 70 mils of the MCH-M and/or close to the vias, the 
trace spacing may be reduced as the traces go around each capacitor. The narrowing of space 
between traces should be minimal and for as short a distance as possible (1-inch max.). 


e In addition to the minimum decoupling capacitors, the designer should place bypass capacitors at 
vias that transition the AGP signal from one reference signal plane to another. On a typical four 
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layer PCB design, the signals transition from one side of the board to the other. One extra 0.01-pF 
capacitor is required per 10 vias. The capacitor should be placed as close as possible to the center of 
the via field. 


6.3.5. AGP Routing Ground Reference 


Intel strongly recommends that at least the following critical signals be referenced to ground from the 
MCH-M to an AGP connector controller ), using a minimum number of vias on each net: AD_STBO, 
AD_STBO#, AD STB1, AD STB1#, SB STB, SB _STB#, G TRDY#, G IRDY#, G_GNT#, and 
ST[2:0]. 


In addition to the minimum signal set listed previously, Intel strongly recommends that half of all AGP 
signals be referenced to ground, depending on the board layout. In an ideal design, the complete AGP 
interface signal field would be referenced to ground. This recommendation is not specific to any 
particular PCB stack-up, but should be applied to all Intel 845MP/845MZ chipset designs. 


6.3.6. Pull-ups 


AGP control signals require pull-up resistors to VDDQ on the motherboard to ensure they contain stable 
values when no agent is actively driving the bus. Intel 845MP/845MZ MCH-M has integrated the 
following pull-up resistors, however, the following signals may still require pull-up resistors: 


e 1X Timing Domain Signals: 

— FRAME# 
— TRDY# 
— IRDY# 
— DEVSEL# 
— STOP# 
— SERR# 
— PERR# 
— RBF# 
— PIPE# 
— REQ# 
— WBF# 
— GNT# 
— ST[2:0] 
— PAR 


It is critical that these signals be pulled up to 1.5 V. 


The trace stub to the pull-up resistor on 1X timing domain signals should be kept at less than 0.5 inches, 
to avoid signal reflections from the stub. 


The strobe signals require pull-ups/pull-downs on the motherboard to ensure that they contain 
stable values when no agent is driving the bus. 


INTA# and INTB# should be pulled to 3.3 V, not VDDQ. 


The 2X/4X Timing Domain Signals are: 
e AD STB[1:0] (pull up to 1.5 V) 
e SB STB (pull up tol.5 V) 
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e AD STB[1:0]# (pull down to ground) 
e SB _ STB# (pull down to ground) 


The trace stub to the pull-up/pull-down resistor on 2X/4X timing domain signals should be kept to less 
than 0.1 inch, to avoid signal reflections from the stub. 


The pull-up/pull-down resistor value requirements are shown in Table 30. 


Table 30. AGP 2.0 Pull-up Resistor Values 


6.3.7. 


6.3.8. 


6.3.8.1. 


6.3.8.2. 


4KQ 16 KQ 


The recommended AGP pull-up/pull-down resistor value is 8.2 KQ. 


The MCH-M ST[0] signal needs a site for an external pull-down resistor to ground. 


AGP VDDQ and Vref 


AGP specifies two separate power planes: VCC and VDDQ. VCC is the core power for the graphics 
controller. AGP specifies VCC voltage plane as ALWAYS 3.3 V. VDDQ is the interface voltage. The 
external graphics controller may ONLY power the MCH-M AGP I/O buffers with the 1.5-V VDDQ 
power pins. 


In AGP 1.0 implementations, VDDQ was also 3.3 V. For the designer developing an AGP 1.0 
motherboard, there is no distinction between VCC and VDDQ as both are tied to the 3.3-V power plane 
on the motherboard. AGP 2.0 requires that these power planes are separate. In conjunction with the 4X 
data rate, the AGP 2.0 Interface Specification provides for low-voltage (1.5 V) operation. The VCC and 
VDDQ power supplies are such that the VDDQ voltage level is never more than 0.5 V above the VCC 
voltage level. 


Vref Generation for AGP 2.0(2X & 4X) 


3.3-V AGP Interface (AGP 2x) 


The 3.3-V AGP interfaces will use only one Vref. That is, only one resistor divider on the AGP 
controller that will divide VDDQ down to Vref for MCH-M and AGP controller. For Intel 
845MP/845MZ platforms, only 1.5-V interface will be supported. 


1.5-V AGP interface (AGP 2x & 4x) 


In order to account for potential differences between VDDQ and GND at the MCH-M and graphics 
controller, both devices use source generated Vref. That is, the Vref signal is generated at the graphics 
controller and sent to the MCH-M, and another Vref is generated at the MCH-M and sent to the graphics 
controller. 


Both the graphics controller and the MCH-M are required to generate Vref. The voltage divider networks 
consist of AC and DC elements. 
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The Vref divider network should be placed as close to the AGP interfa 


ce as is practical to get the benefit 


of the common mode power supply effects. However, the trace spacing around the Vref signals must be 
a minimum of 25 mils to reduce crosstalk and maintain signal integrity. 


All resistors used in above reference generation schemes should have 4 


6.3.9. Compensation 


t 1% tolerance. 


The MCH-M AGP interface supports resistive buffer compensation (RCOMP). For Printed Circuit 


Boards with Characteristics impedance of 55 Q, tie the AGP_RCOMP 
resistor (to ground) via a 10-mil wide, very short (=0.5 inches) trace. 
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7. MCH-M PLL Requirements 


71. MCH-M PLL Power Delivery 


VCCAI and VSSA1, and VCCAO and VSSAO are power sources required by the MCH-M’s PLL clock 
generators. 


Figure 42. Intel 845MP/845MZ PLLO Filter 


V_1P5_CORE 
VCCAO 


(ball T13) 


VSSAO 
(ball U13) 


Length A 
Table 31. PLLO Filter Routing Guidelines 
Parameter Routing Guidelines 
Trace Width 5 mils 
Trace Spacing 10 mils 
Trace Length —-A 1:5° 
Capacitor — C 33 UF 
Inductor — L 4.7 wH 
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Figure 43. Intel 845MP/845MZ PLL1 Filter 


V_1P5_CORE 
VCCA1 
(ball T17) 


VSSA1 
(ball U17) 


Length A 
Table 32. PLL1 Routing Guidelines 
Parameter Routing Guidelines 
Trace Width 5 mils 
Trace Spacing 10 mils 
Trace Length —A 1.5" 
Capacitor — C 33 UF 
Inductor — L 4.7 wH 


Table 33. Recommended Inductor Components for MCH-M PLL Filter 


Value Tolerance SRF Rated | DCR 
4.7uWH 10% 35 MHz 30 mA 0.56 Q (1 Q max) 
4.7uWH 10% 47 MHz 30 mA 0.7 Q (50%) 
4.7uH 30% 35 MHz 30 mA 0.3 Q max 


Table 34. Recommended Capacitor Components for MCH-M PLL Filter 


Value ESL ESR 
33 UF 2.5 nH 0.225 Q 
33 UF 2.5 nH 0.20 
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Hub Interface 


The MCH-M and ICH3-M ballout assignments have been optimized to simplify the Hub Interface 
routing between these devices. Intel recommends that the Hub Interface signals be routed directly from 
the MCH-M to ICH3-M with all signals referenced to VSS. Layer transition should be kept to a 
minimum. If a layer change is required, use only two vias per net and keep all data signals and associated 
strobe signals on the same layer. The Hub Interface signals are broken into two groups: data signals (HL) 
and strobe signals (HL_STB). 


Figure 44. Hub Interface Routing Example 


8.1. 


HI_STB# 


HI_STB 
ICH3-M [ogg HIT] 


CLK66 CLK66 


CLK 
Synthesizer 


Hub Interface Routing Guidelines 


This section documents the routing guidelines for the 10-bit hub interface. This hub interface connects 
the ICH3-M and the MCH-M. The hub interface uses a compensation signal to adjust buffer 
characteristics to the specific board characteristic. The hub interface requires Resistive Compensation 
(RCOMP). 


The trace impedance must equal 55 Q + 15%. 


Table 35. Hub Interface RCOMP Resistor Values 


8.2. 


Component Trace Impedance HICOMP Resistor Value HICOMP Resistor Tied to 
ICH3-M 55 ohms +15% 36.5 Q+1% VSS 
MCH-M 55 ohms + 15% 36.5Q+1% Vcc1_8 


Hub Interface Data Signals 


These data signal traces should be routed 4 mils wide with 8 mils trace spacing (4 on8) and 12 mils 
spacing from other signals. In order to break out of the MCH-M and ICH3-M packages, the hub interface 
data signals can be routed 5-mils wide 5-mils spacing. The signal must be separated to 5-mils width with 
10-mils spacing within 300 mils from the package. 


Design Guide 97 


Mobile Inte Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform intel. 


The maximum hub interface data signal trace length is six inches. Each data signal must be matched 
within + 200 mils of the HL_STB differential pair. There is no explicit matching requirement between 
the individual data signals. 


Table 36. Hub Interface Signals 


Signal Max Width Space Mismatch Relative To Space with Notes 
length (mils) (mils) length other signals 
(inch) (mils) (mils) 
HUB_PD[10:0] 6 4 8 +200 Differential 12 
HUB_PSTRB 
pair 
HUB_PSTRB 6 4 8 +200 Data lines 12 HUB_PSTR 
and B and 
HUB_PSTRB# HUB_PSTR 
B# must be 
the same 
length (+10 
mils) 


8.3. 


8.4. 
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Table 37. 


Hub Interface Strobe Signals 


The hub interface strobe signals should be routed as a differential pair, 4-mils wide with 8-mils trace 
spacing (4 on 8) and 12-mils spacing from other signals. This strobe pair should have a minimum of 12 
mils spacing from any adjacent signals. The maximum length for the strobe signals is six inches. Each 
strobe signal must be the same length, and each data signal must be matched to within + 200 mils of the 
strobe signals. 


HUBREF Generation/Distribution 


HUBREF is the hub interface reference voltage. Depending on the buffer mode, the HUBREF voltage 
requirement must be set appropriately for proper operation. See the table below for the HUBREF voltage 
specifications and the associated resistor recommendations for the voltage divider circuit. 


Hub Interface HUBREF Generation Circuit Specifications 


HUBREF Voltage Specification Recommended Resistor Values for the HUBREF Divider 
(V) Circuit (Ohm) 


%2VCC1_8+ 4% R1 = R2 = 30141% 


The single HUBREF divider should not be located more than four inches away from either the MCH-M 
or ICH3-M. If the single HUBREF divider is located more than four inches away, locally generated hub 
interface reference dividers should be used instead. The reference voltage generated by a single 
HUBREF divider should be bypassed to ground with a 0.1-uF capacitor (C1) and at each component 
with a 0.01-uF capacitor (C2) located close to the component HUBREF pin Figure 45. If the reference 
voltage is generated locally, the bypass capacitor (0.01 uF) needs to be close to the component HUBREF 
pin Figure 46. 
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Single HUBREF Voltage Divider 


Figure 46. 


1.8V 


MCH-M 
HUBREF 


Locally Generated HUBREF Divider 


8.5. 


1.8V 1.8V 


MCH-M 
HUBREF 


NOTE: There is no C1. 


Hub Interface Decoupling Guidelines 


To improve I/O power delivery, use two 0.1-uF capacitors per each component (i.e. the ICH3-M and 
MCH-M). These capacitors should be placed within 150 mils from each package, adjacent to the rows 
that contain the hub interface. If the layout allows, wide metal fingers running on the VSS side of the 
board should connect the VCC1_8 side of the capacitors to the VCC1_8 power balls. Similarly, if layout 
allows, metal fingers running on the VCC1_ 8 side of the board should connect the groundside of the 
capacitors to the VSS power balls. 
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9.1. 


Table 38. 


I/O Subsystem 


IDE Interface 


This section contains guidelines for connecting and routing the ICH3-M IDE interface. The ICH3-M has 
two independent IDE channels. This section provides guidelines for IDE connector cabling and 
motherboard design, including component and resistor placement, and signal termination for both IDE 
channels. The ICH3-M has integrated the series resistors that have been typically required on the IDE 
data signals (PDD[15:0] and SDD[15:0]) running to the two ATA connectors. Additional series 
termination resistors may be needed; the designer should verify motherboard signal integrity through 
simulation. Zero Ohm series resistors can be added into the design as a stuffing option to address 
possible noise issues on the motherboard. 


The IDE interface can be routed with 4-mil traces on 7-mil spaces, and must be less than 8 inches long 
(from ICH3-M to IDE connector). Additionally, the shortest IDE signal (on a given IDE channel) must 
be less than 0.5 inches shorter than the longest IDE signal (on that channel). See Table 38. 


IDE Signals 


Relative Relative To 
Mismatch max 


length (mils) 


Signal Max length 


(inch) 


Space with 
other signals 
(mils) 


+250 Shortest and 8 
longest IDE 
signal in 
same 
channel 


Signal 8 
Group#ide1 


IDE_PDD[15:0] 
IDE_SDD[15:0] 
IDE_PDA2 
IDE_PDCS3# 
IDE_PATADET 
IDE_SATADET 
IDE_SEC_RST# 
IDE_PRI_RST# 
IDE_PDAO 
IDE_PDA1 
IDE_PDCS1# 
IDE_PDDACK# 


IDE_PDDREQ 
IDE_PDIOW# 


IDE_SDAO 
IDE_SDA1 
IDE_SDA2 
IDE_SDCS1# 


100 


Design Guide 


Mobile Intel® Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


Signal Max length Width Space Relative Relative To Space with 
(inch) (mils) (mils) Mismatch max other signals 
length (mils) (mils) 

IDE_SDCS3# 
IDE_SDDACK# 
IDE_SDDREQ 
IDE_SDIOW# 
Signal 8 7 +5 IDE_PIORDY 
Group#ide2 with 
IDE_PIORDY IDE_PDIOR# 
IDE_PDIOR# And 

IDE_SIORDY 
IDE_SIORDY with 
IDE_SDIOR# IDE_SDIOR# 
Other signals 
INT_IRQ1 
IDE_PDACTIVE 
# 
INT_IRQ15 
IDE_SDACTIVE 
# 
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9.1.1. Primary IDE Connector Requirements 


Figure 47. Connection Requirements for Primary IDE Connector 
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GPIOx 
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10K ohm 
ICH3-M 


*Due to ringing, PCIRST# must 
be buffered. = 


e 22-Q to 47-Q series resistors are required on RESET#. The correct value should be determined for 
each unique motherboard design, based on signal quality. 


e An 8.2-kQ to 10-kQ pull-up resistor is required on IRQ14 and IRQI5 to Vcc3_ 3. 
e A4.7-kQ pull-up resistor to Vec3_3 is required on PIORDY and SIORDY. 


e Series resistors can be placed on the control and data line to improve signal quality. The resistors 
are placed as close to the connector as possible. Values are determined for each unique motherboard 
design. 


e A 10-kQ pull-down resistor to ground is required on the PDIAG#/CBLID# signal. This is to prevent 
the GPI pin from floating if a device is not present on the Primary IDE interface. 
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Secondary IDE Connector Requirements 


Figure 48. Connection Requirements for Secondary IDE Connector 


PCIRST# 


SDD[15:0] 


SDA[2:0] 
SDCS1# 
SDCS3# 
SDIOR# 
SDIOW# 
SDDREQ 


8.2K-10K 


Secondary IDE Connector 


SIORDY 
IRQ15 


SDDACK# 


PDIAG#/ 
Sey CBLID# 


10K ohm 


ICH3-M N.C. ——| Pin32,34 


iH 


*Due to ringing, PCIRST# must 
be buffered. = 


22-Q to 47-Q series resistors are required on RESET#. The correct value should be determined for 
each unique motherboard design, based on signal quality. 


An 8.2-kQ to 10-kQ pull-up resistor is required on IRQ14 and IRQI5 to Vec3_3. 
A 4.7-KQ pull-up resistor to Vcc3_3 is required on PIORDY and SIORDY 


Series resistors can be placed on the control and data line to improve signal quality. The resistors 
are placed as close to the connector as possible. Values are determined for each unique motherboard 
design. 
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9.2. 


e A 10-kQ pull-down resistor to ground is on the PDIAG#/CBLID# signal is now required on the 
Secondary Connector. This change is to prevent the GPI pin from floating if a device is not present 
on the Secondary IDE interface. 


PCl 


The ICH3-M provides a PCI Bus interface that is compliant with the PCI Local Bus Specification 
Revision 2.2. The implementation is optimized for high-performance data streaming when the ICH3-M is 
acting as either the target or the initiator on the PCI bus. For more information on the PCI Bus interface, 
refer to the PCI Local Bus Specification Revision 2.2. 


The ICH3-M supports six PCI Bus masters (excluding the ICH3-M), by providing six REQ#/GNT# 
pairs. In addition, the ICH3-M supports two PC/PCI REQ#/GNT# pairs, one of which is multiplexed 


Figure 49. PCI Bus Layout Example 


9.3. 
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ICH 3 


with a PCI REQ#/GNT# pair. 


AC’97 


The ICH3-M implements an AC’97 2.1 compliant digital controller. Any Codec attached to the ICH3-M 
AC-link must be AC’97 2.1 compliant as well. Please contact your Codec IHV for information on 2.1 
compliant products. The AC’97 2.1 specification is on the Intel website: 


http://developer.intel.com/ial/scalableplatforms/audio/index.htm 


The AC-link is a bi-directional, serial PCM digital stream. It handles multiple input and output data 
streams, as well as control register accesses, employing a time division multiplexed (TDM) scheme. The 
AC-link architecture provides for data transfer through individual frames transmitted in a serial fashion. 
Each frame is divided into 12 outgoing and 12 incoming data streams, or slots. The architecture of the 
ICH3-M AC-link allows a maximum of two Codecs to be connected. The following figure shows a two- 
Codec topology of the AC-link for the ICH3-M. 
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Figure 50. ICH3-M AC’97 — Codec Connection 
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9.3.1. Four-Layer Layout Example 


Using the assumed 4-layer stack-up, the AC’97 interface can be routed using 5-mil traces with 5-mil 
space between the traces. Maximum length between ICH3-M to CODEC/CNR is 14 inches in a “T” 
topology. Trace impedance should be Zy) = 55 Q+ 15%. 


Clocking is provided from the primary Codec on the link via BITCLK, and is derived from a 24.576- 
MHz crystal or oscillator. Refer to the primary Codec vendor for crystal or oscillator requirements. 
BITCLK is a 12.288-MHz clock driven by the primary Codec to the digital controller (ICH3-M), and 
any other Codec present. That clock is used as the time base for latching and driving data. 


The ICH3-M supports wake on ring from S1-S5 via the AC’97 link. The Codec asserts AC_SDINn to 
wake the system. To provide wake capability and/or caller ID, standby power must be provided to the 
modem Codec. 


The ICH3-M has weak pull-downs/pull-ups that are only enabled when the AC-Link Shut Off bit in the 
ICH3-M is set or if both function 5 and function 6 of device 31 are disabled (hidden). This will keep the 
link from floating when the AC-link is off, or there are no Codecs present. 


If the Shut-off bit is not set, or if neither function 5 nor function 6 of device 31 are disabled (hidden), it 
implies that there is a Codec on the link. Therefore, BITCLK and AC_SDOUT will be driven by the 
Codec and ICH3-M respectively. However, AC_SDINO and AC_SDINI1 may not be driven. If the link is 
enabled, the assumption can be made that there is at least one codec. 
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9.3.2. AC’97 Audio Codec Detect Circuit and Configuration Options 


The following provides general circuits to implement a number of different Codec configurations. Please 
refer to Intel’s White Paper Recommendations for ICHx/AC’97 Audio (Motherboard and 
Communication and Network Riser) for Intel’s recommended Codec configurations (available at the 
URL given in Section 9.3). 


To support more than two channels of audio output, the ICH3-M allows for a configuration where two 
audio Codecs work concurrently to provide surround sound capabilities. To maintain data-on-demand 
capabilities, the ICH3-M AC’97 controller, when configured for 4 or 6 channels, will wait for all the 
appropriate slot request bits to be set before sending data in the SDATA_ OUT slots. This allows for 
simple FIFO synchronization of the attached Codecs. It is assumed that both Codecs will be programmed 
to the same sample rate and that the Codecs have identical (or at least compatible) FIFO depth 
requirements. Intel recommends that the Codecs be provided by the same vendor, upon the certification 
of their interoperability in an audio channel configuration. 


9.3.3. Valid Codec Configurations 


Table 39. Codec Configurations 


Valid Codec Configurations Invalid Codec Configurations 
AC(Primary) MC(Primary) + X(any other type of Codec) 
MC(Primary) AMC(Primary) + AMC(Secondary) 
AMC(Primary) AMC(Primary) + MC(Secondary) 


AC(Primary) + MC(Secondary) 


AC(Primary) + AC(Secondary) 


AC(Primary) + AMC(Secondary) 


9.3.4. SPKR Pin Consideration 


SPKR is used as both the output signal to the system speaker and as a functional strap. The strap function 
enables or disables the “TCO Timer Reboot function” based on the state of the SPKR pin on the rising 
edge of PWROK. When enabled, the ICH3-M sends an SMI# to the processor upon a TCO timer 
timeout. The status of this strap is readable via the NO REBOOT bit (bit 1, D31: FO, Offset D4h). The 
SPKR signal has a weak integrated pull-down resistor (the resistor is only enabled during boot/reset). 
Therefore, its default state is a logical zero or set to reboot. To disable the feature, a jumper can be 
populated to pull the signal line high (see the following figure). The value of the pull-up must be such 
that the voltage divider output caused by the pull-up, the effective pull-down (Res), and the ICH3-M’s 
integrated pull-down resistor will be read as logic high (0.5 Vec3_3 to Vec3_3 + 0.5 V). 
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Figure 51. Example Speaker Circuit 
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9.3.5. | AC’97 Routing 


To ensure the maximum performance of the codec, proper component placement and routing techniques 
are required. These techniques include properly isolating the codec, associated audio circuitry, analog 
power supplies, and analog ground planes, from the rest of the motherboard. This includes plane splits 
and proper routing of signals not associated with the audio section. Contact your vendor for device- 
specific recommendations. 


The basic recommendations are as follows: 
e Special consideration must be given for the ground return paths for the analog signals. 


e Digital signals routed in the vicinity of the analog audio signals must not cross the power plane split 
lines. Analog and digital signals should be located as far as possible from each other. 


e Partition the board with all analog components grouped together in one area and all digital 
components in another. 


e Separate analog and digital ground planes should be provided, with the digital components over the 
digital ground plane, and the analog components, including the analog power regulators, over the 
analog ground plane. The split between planes must be a minimum of 0.05 inches wide. 


e Keep digital signal traces, especially the clock, as far as possible from the analog input and voltage 
reference pins. 


e Do not completely isolate the analog/audio ground plane from the rest of the board ground plane. 
There should be a single point (0.25 inches to 0.5 inches wide) where the analog/isolated ground 
plane connects to the main ground plane. The split between planes must be a minimum of 0.05 
inches wide. 


e Any signals entering or leaving the analog area must cross the ground split in the area where the 
analog ground is attached to the main motherboard ground. That is, no signal should cross the 
split/gap between the ground planes, which would cause a ground loop, thereby greatly increasing 
EMI emissions and degrading the analog and digital signal quality. 


e Analog power and signal traces should be routed over the analog ground plane. 


e Digital power and signal traces should be routed over the digital ground plane. 
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9.4. 


9.4.1. 
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e Bypassing and decoupling capacitors should be close to the IC pins, or positioned for the shortest 
comnections to pins, with wide traces to reduce impedance. 


All resistors in the signal path or on the voltage reference should be metal film. Carbon resistors can 
be used for DC voltages and the power supply path, where the voltage coefficient, temperature 
coefficient, and noise are not factors. 


e Regions between analog signal traces should be filled with copper, which should be electrically 
attached to the analog ground plane. Regions between digital signal traces should be filled with 
copper, which should be electrically attached to the digital ground plane. 


e Locate the crystal or oscillator close to the codec. 


Clocking is provided from the primary Codec on the link via BITCLK, and it is derived from a 24.576- 
MHz crystal or oscillator. Refer to the primary Codec vendor for the crystal or oscillator requirements. 
BITCLK is a 12.288-MHz clock driven by the primary Codec to the digital controller (ICH3-M) and by 
any other Codec present. The clock is used as the time base for latching and driving data. 


Motherboard Implementation 


The following design considerations are provided for the implementation of an ICH3-M platform using 
AC’97. These design guidelines have been developed to ensure maximum flexibility for board designers, 
while reducing the risk of board-related issues. These recommendations are not the only implementation 
or a complete checklist, but they are based on the ICH3-M platform. 


e¢ Components such as FET switches, buffers or logic states should not be implemented on the AC- 
link signals, except for AC_RST#. Doing so would potentially interfere with timing margins and 
signal integrity. 


e The ICH3-M supports wake-on-ring from S1-S5 states via the AC’97 link. The Codec asserts 
AC_SDINz to wake the system. To provide wake capability and/or caller ID, standby power must 
be provided to the modem codec. If no Codec is attached to the link, internal pull-downs will 
prevent the inputs from floating, so external resistors are not required. 


PC_BEEP should be routed through the audio codec. Care should be taken to avoid the introduction of a 
pop when powering the mixer up or down. 


USB Guidelines and Recommendations 


General Routing and Placement 


Use the following general routing and placement guidelines when laying out a new design. These 
guidelines will help to minimize signal quality and EMI problems. The USB validation efforts focused 
on a four-layer motherboard where the first layer is a signal layer, the second plane is power, the third 
plane is ground and the fourth is a signal layer. This results in placing most of the routing on the fourth 
plane closest to the ground plane, and allowing a higher component density on the first plane. For mobile 
motherboards, with different stackup, all USB signals should be ground referenced when using the 
appropriate layer for routing. 


e Place the ICH3-M and major components on the unrouted board first. With minimum trace lengths, 
route high-speed clock, periodic signals and USB differential pairs first. Maintain maximum 
possible distance between high-speed clocks/periodic signals to USB differential pairs and any 
connector leaving the PCB (i.e. I/O connectors, control and signal headers, or power connectors). 
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e USB signals should be ground referenced. 


e Route USB signals using a minimum of vias and corners. This reduces reflections and impedance 
changes. 


e When it becomes necessary to turn 90°, use two 45° turns or an arc instead of making a single 90° 
turn. This reduces reflections on the signal by minimizing impedance discontinuities. 


¢ Do not route USB traces under crystals, oscillators, clock synthesizers, magnetic devices or IC’s 
that use and/or duplicate clocks. 


e Stubs on USB signals should be avoided, as stubs have an effect on signal quality. If a stub is 
necessary in the design, no stub should be greater than 200 mils. 


e Route all traces over continuous planes, (VCC or GND) with no interruptions. Avoid crossing over 
anti-etch if at all possible. This increases inductance and radiation levels by forcing a greater loop 
area. Likewise, avoid changing layers with high-speed traces. 


e Keep USB signals clear of the core logic set. High current transients are produced during internal 
state transitions, which can be very difficult to filter out. 


e Keep traces at least 50 mils away from the edge of the plane. This helps prevent the coupling of the 
signal onto adjacent wires and also helps prevent free radiation of the signal from the edge of the 
PCB. 


9.4.2. USB Trace Separation 


Use the following separation guidelines. 


e Recommended trace width and separation is 4-mil trace with a 6-mil space (90-Q differential 
impedance). 


The goal is to have a 90-Q differential impedance and the spacing may need to be different depending on 
the stackup. 


e Maintain parallelism between USB differential signals with the trace spacing needed to achieve 90- 
Q differential impedance. 


e Use at a minimum 20-mil spacing between USB signal pair and other traces on the PCB. This helps 
to prevent crosstalk. If possible, keep clock and PCI traces at least 50 mils from the USB 
differential pairs. 


e Minimize the length of high-speed clock and periodic signal traces that run parallel to USB signal 
lines to minimize crosstalk. 


9.4.3. USB Trace Length Matching 


Use the following trace length matching guidelines. 


e USB signal pair traces should be trace length matched. 
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Table 40. USB Signals 
Signal Width Space Mismatch Relative Space with other Notes 
(mils) (mils) length (mils) To signals (mils) 
USB Signals 4 6 +75 Signal 20 Clock and PCI should 
Group differential be 50 mils away from 
pair USB signals (min) 

USB_PNO to 

USB_PN5 

USB_PPO to 

USB_PP5 

9.4.4. Plane Splits, Voids and Cut-Outs (Anti-Etch) 


9.4.4.1. 


9.4.4.2. 


9.4.4.3. 


9.5. 


9.5.1. 


2.2.1.1. 
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The following guidelines apply to the use of plane splits voids and cutouts. 


VCC Plane Splits, Voids, and Cut-Outs (Anti-Etch) 


Use the following guidelines for the VCC plane. 


e Traces should not cross anti-etch, for it greatly increases the return path for those signal traces. This 
can be true of USB signals, high-speed clocks, and signal traces as well as slower signal traces that 
might be coupling to them. 


e Avoid routing of USB signals 50-mil of any anti-etch to avoid coupling to the next split or radiating 
from the edge of the PCB. 


GND Plane Splits, Voids, and Cut-Outs (Anti-Etch) 


Use the following guideline for the GND plane. 


e Avoid anti-etch on the GND plane. 


EMI Recommendation 


Recommended a 45-pF capacitor for each data line for its USB EMI solution. 


IOAPIC (I/O Advanced Programmable Interrupt 
Controller) 


Intel 845MP/845MZ platform does not support IOAPIC when C2/C3/C4 states are enabled. 


Mobile Systems not using the IOAPIC should disable IOAPIC functionality through the system BIOS. 


IOAPIC Disabling Options 


Recommended Implementation 


Intel recommends that IOAPIC be disabled in software while the connections to the board are as shown 
in Figure 52. Software can be used to turn off PICCLK from clock generator. 
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To disable IOAPIC in BIOS: 
e ICH3-M: D31:FO0; Offset: D1; bit 0 (O=disable); 
e Mobile Pentium 4 Processor-M: MSR 1Bh bit 11 (0 = disable) 


Figure 52. Minimum IOAPIC Disable Topology 
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PCIFO APICDO 
CK-408 APICD1 
APICLK 
= ICH3-M = 


9.5.2. PIRQ Routing Example 


PCI interrupt request signals E-H are new to the ICH3-M. These signals have been added to lower the 
latency caused by having multiple devices on one Interrupt line. With these new signals, a system can be 
designed to minimize sharing of PCI interrupt request lines. 


Due to different system configurations, IRQ line routing to the PCI slots (“swizzling’’) should be made to 
minimize the sharing of interrupts between both internal ICH3-M functions and PCI functions. The 
figure below shows an example of IRQ line routing to the PCI slots (note: it is not necessarily an optimal 
routing scheme; an optimal scheme depends on individual system PCI IRQ usage). 


Figure 53. Example PIRQ Routing 


PIRQB 
PIRQC 
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PIRQH# 


Slot 1 Slot 2 Slot 3 Slot 4 
PCI Device 0 PCI Device 5 PCI Device 6 PCI Device C 
(AD16 to IDSEL) (AD21 to IDSEL) (AD22 to IDSEL) (AD28 to IDSEL) 


Example PIRQ Routing 
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Figure 53 is an example. It is up to the board designer to route these signals in a way that will prove the 
most efficient for their particular system. A PCI slot can be routed to share interrupts with any of the 
ICH3-M’s internal device/functions (but at a higher latency cost). 


SMBus 2.0/SMLink Interface 


The SMBus interface on the ICH3-M is the same as that on the ICH2-M. It uses two signals SMBCLK 
and SMBDATA to send and receive data from components residing on the bus. These signals are used 
exclusively by the SMBus Host Controller. The SMBus Host Controller resides inside the ICH3-M. If 
the SMBus is used only for the RAMBUS SPD EEPROMs (one on each RIMM*), both signals should 
be pulled up with a 4.7-kQ resistor to 3.3 V. 


The ICH3-M incorporates a SMLink interface supporting AOL*, AOL2* and a slave functionality. It 
uses two signals SMLINK[1:0]. SMLINK[0] corresponds to an SMBus clock signal and SMLINK[1] 
corresponds to an SMBus data signal. These signals are part of the SMB Slave Interface. 


For Alert on LAN* (AOL*) functionality, the ICH3-M transmits heartbeat and event messages over the 
interface. When using the 82562EM Platform LAN Connect Component, the ICH3-M’s integrated LAN 
Controller will claim the SMLink heartbeat and event messages and send them out over the network. An 
external, AOL2*-enabled LAN Controller (i.e. Gamla) will connect to the SMLink signals to receive 
heartbeat and event messages, as well as access the ICH3-M SMBus Slave Interface. The slave interface 
function allows an external microcontroller to perform various functions. For example, the slave write 
interface can reset or wake a system, generate SMI# or interrupts, and send a message. The slave read 
interface can read the system power state, read the watchdog timer status, and read system status bits. 


Both the SMBus Host Controller and the SMBus Slave Interface obey the SMBus 1.0 protocol, so the 
two interfaces can be externally wire-OR’d together to allow an external management ASIC (such as 
Gamla) to access targets on the SMBus as well as the ICH3-M Slave interface. Additionally, the ICH3-M 
supports slave functionality, including the Host Notify protocol, on the SMLink pins. Therefore, in order 
to be fully compliant with the SMBus 2.0 specification (which requires the Host Notify cycle), the 
SMLink and SMBus signals must be tied together externally. This is done by connecting SMLink[0] to 
SMBCLK and SMLink[1] to SMBDATA. 
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Figure 54. SMBUS 2.0/SMLink Interface 
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NOTE: Intel does not support external access of the ICH3-M’s Integrated LAN Controller via the SMLink interface. 
Also, Intel does not support access of the ICH3-M’s SMBus Slave Interface by the ICH3-M’s SMBus Host 
Controller. 


9.6.1. SMBus Architecture and Design Considerations 


9.6.1.1. SMBus Design Considerations 
There are several possibilities for designing an SMBus using the ICH3-M. Designs can be grouped into 
three major categories based on the power supply source for the SMBus microcontrollers. This includes 


two unified designs, where either Vcc_Core or Vcc_Suspend powers all devices, and a mixed design 
where some devices are powered by each of the two supplies. 


Primary considerations in choosing a design are based on the following: 
e Are there devices that must run in STR? 


e Amount of Vcc_Suspend current available, i.e. minimizing load of Vcc_Suspend. 
9.6.1.2. General Design Issues/Notes 
Regardless of the architecture used, there are some general considerations. 
The pull-up resistor size for the SMBus data and clock signals is dependent on the number of devices 


present on the bus. A typical value is 8.2 KQ. This should prevent the SMBus signals from floating, 
which could cause leakage in the ICH3-M and other devices. 


9.6.1.3. The Unified Vcc_ Suspend Architecture 


In this design all SMBus devices are powered by the Vcc_Suspend supply. Consideration must be made 
to provide enough Vcc_Suspend current while in STR. 
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Figure 55. Unified Vcc_Suspend Architecture 


9.6.1.4. 


Vsus 


Vsus 


The Unified Vcc_Core Architecture 


In this design, all SMBUS devices are powered by the Vcc_Core supply. This architecture allows none 
of the devices to operate in STR, but minimizes the load on Vcc_Suspend. 


Figure 56. Unified Vcc_Core Architecture 


9.6.1.5. 
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NOTES: 
1. The SMBus device needs to be back-drive safe while its supply (Vcore) is off and Vcc_Suspend is still 
powered. 
2. In suspended modes where Vcc_Core is OFF & Vcc_Suspend is on, the Vcc_Core node will be very near 
ground. In this case the input leakage of the ICH3-M will be approximately 10 YA. 


Mixed Architecture 
This design allows for SMBus devices to communicate while in STR, yet minimizes Vcc_Suspend 


leakage by keeping non-essential devices on the core supply. This is accomplished by the use of a “bus 
switch” to isolate the devices powered by the core and suspend supplies. 
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Figure 57. Mixed Vcc_Suspend/Vcc_Core Architecture 
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Added Considerations for Mixed Architecture: 
e The bus switch must be powered by Vcc_Suspend 


e If there are 5-V SMBus devices used, then an added level translator must be used to separate those 
devices driving 5 V from those driving 3-V signal levels. 


e Devices that are powered by the Vcc_Suspend well must not drive into other devices that are 
powered off. This is accomplished with the “bus switch”. 


a.T, FWH 


The following provides general guidelines for compatibility and design recommendations for supporting 
the FWH device. The majority of the changes will be incorporated in the BIOS. Refer to the FWH BIOS 
Specification or equivalent (contact your Field Representative for more information). 


9.7.1. FWH Decoupling 


A 0.1-uF capacitor should be placed between the Vcc supply pins and the Vss ground pins to decouple 
high frequency noise, which may affect the programmability of the device. Additionally, a 4.7-uF 
capacitor should be placed between the Vcc supply pins and the Vss ground pins to decouple low 
frequency noise. The capacitors should be placed no further than 390 mils from the Vcc supply pins. 


9.7.2. In Circuit FWH Programming 


All cycles destined for the FWH will appear on PCI. The ICH3-M hub interface to PCI Bridge will put 
all CPU boot cycles out on PCI (before sending them out on the FWH interface). If the ICH3-M is set for 
subtractive decode, these boot cycles can be accepted by a positive decode agent on the PCI bus. This 
enables the ability to boot from of a PCI card that positively decodes these memory cycles (In order to 
boot off a PCI card it is necessary to keep the ICH3-M in subtractive decode mode). If a PCI boot card is 
inserted and the ICH3-M is programmed for positive decode, there will be two devices positively 
decoding the same cycle. In systems with the 82380AB (ISA bridge), it is also necessary to keep the 
NOGO signal asserted when booting from a PCI ROM. Note that it is not possible to boot off a ROM 
behind the 82380AB. Once booted from the PCI card, you could potentially program the FWH in circuit 
and program the ICH3-M CMOS. 
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9.8. 


9.8.1. 


FWH Signaling Voltage Compatibility 


Depending on the V_CPU_IO of the processor and the manufacturer of the FWH, there may be signaling 
voltage compatibility issues with the ICH3-M. The range of acceptable V_CPU_IO for the ICH3-M is 
1.2 V to 2.5 V. Ifthe processor core voltage is not within this range, translation logic will be required on 
the processor side before even considering the FWH. 


Furthermore, the FWH INIT signal trip points need to be considered because they are NOT consistent 
among different FWH manufacturers. The INIT signal is active low. Therefore, the inactive state of the 
ICH3-M INIT signal needs to be at a value slightly higher than the Vp; min FWH INIT pin specification. 
The ICH3-M inactive state of this signal is governed by the formula V_CPU_IO - 0.13 V. Therefore if 
the V_CPU_IO of the processor is 1.5 V and the Viy min spec of the FWH INIT input signal is 1.35 V, 
there would be no compatibility issue because 1.5 V - 0.13 V = 1.37 V which is greater than the 1.35 V 
minimum of the FWH. Ifthe Vj min of the FWH was 1.4 V, then there would be an incompatibility and 
logic translation would need to be used. Note that these examples do not take into account noise that 
may be encountered on INIT. Care must be taken to ensure that the VIM min specification is met with 
ample noise margin. 


FWH Vpp Design Guidelines 


The Vpp pin on the FWH is used for programming the flash cells. The FWH supports Vpp of 3.3 V or 1 
2 V. If Vpp is 12 V the flash cells will program about 50% faster than at 3.3 V. However, the FWH only 
supports 12 V Vpp for 80 hours. The 12V Vpp would be useful in a programmer environment, which is 
typically an event that occurs very infrequently (much less than 80 hours). The VPP pin MUST be tied to 
3.3 V on the motherboard. 


In some instances, it is desirable to program the FWH during assembly with the device soldered down on 
the board. In order to decrease programming time it becomes necessary to apply 12 V to the Vpp pin. 
The following circuit will allow testers to put 12 V on the Vpp pin while keeping this voltage separated 
from the 3.3 V plane to which the rest of the power pins are connected. This circuit also allows the 
board to operate with 3.3 V on this pin during normal operation. 


Figure 58. FWH VPP Isolation Circuitry 


9.9. 
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3.3V 12V 


VPP 


RTC 


The ICH3-M contains a real time clock (RTC) with 256 bytes of battery backed SRAM. The internal 
RTC module provides two key functions: keeping date and time and storing system data in its RAM 
when the system is powered down. 


The ICH3-M uses a crystal circuit to generate a low-swing, 32-kHz,input sine wave. This input is 
amplified and driven back to the crystal circuit via the RTCX2 signal. Internal to the ICH3-M, the 
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RTCX1 signal is amplified to drive internal logic as well as generate a free running full swing clock 
output for system use. This output ball of the ICHn is called SUSCLK. This is illustrated in Figure 59. 


Figure 59. RTCX1 and SUSCLK Relationship in ICH3-M 


Low-Swing 32.768kHz 
Sine Wave Source 


Full-Swing 32.768kHz 
Output Signal 


<p. <<< 


{if} — 


dX RTCX1 


Internal 
| Oscillator | on 


bd SUSCLK 


For further information on the RTC, please consult Application Note AP-728 
ICH/ICH2/ICH2M/ICH3S/ICH3M Real Time Clock (RTC) Accuracy and Considerations Under Test 


Conditions. 


This section will present the recommended hookup for the RTC circuit for the ICH3-M. 


9.9.1. RTC Crystal 


The ICH3-M RTC module requires an external oscillating source of 32.768 kHz connected on the 
RTCX1 and RTCX2 balls. The following figure documents the external circuitry that comprises the 


oscillator of the ICH3-M RTC. 
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Figure 60. External Circuitry for the ICH3-M RTC 
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NOTES: 
1. The exact capacitor value needs to be based on what the crystal maker recommends. 
(Typical values for C2 and C3 are 18 pF.) 
Vecrtc: Power for RTC Well. 
RTCX2: Feedback for the external crystal. 
RTCX1: Input to the internal oscillator. 
Veias: RTC BIAS Voltage — This ball is used to provide a reference voltage, and this DC voltage sets a current, 
which is mirrored throughout the oscillator and buffer circuitry. 


aon 


Note: Even if the ICH3-M internal RTC is not used, it is still necessary to supply clock inputs to X1 and X2 of 
the ICH3-M because other signals are gated off that clock in suspend modes. However, in this case, the 
frequency (32.768 kHz) of the clock inputs is not critical; a lower-cost crystal can be used or a single 
clock input can be driven into X1 with X2 left as no connect; Figure 61 illustrates this. This is not a 
validated configuration with ICH3-M. 


Figure 61. RTC Connections When Not Using Internal RTC 
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9.9.2. External Capacitors 


To maintain the RTC accuracy, the external capacitor C3 needs to be 0.047 uF, and the capacitor values 
Cl and C2 should be chosen to provide the manufacturer’s specified load capacitance (Cload) for the 
crystal when combined with the parasitic capacitance of the trace, socket (if used), and package. 


The following equation can be used to choose the external capacitance values: 


Equation 2. RTC External Capacitor Equation 


Choad -_ [(Cy + Cin + Crracel y*(Co + Cina + Crrace2) VV (Ci Cin Crracel C, t Cin t Crrace2) | Sle C parasitic 


Where: 
Cioaa = Crystal’s load capacitance. This value can be obtained from crystal’s specification. 


Cint, Cing = Input capacitances at RTCX1, RTCX2 balls of the ICH3-M. These values can be obtained 
in the ICH3-M’s datasheet. 


Crracets Ctracez = Trace length capacitances measured from crystal terminals to RTCX1, RTCX2 balls. 
These values depend on the characteristics of board material, the width of signal traces and the 
length of the traces. Typical value is approximately equal to: 

Ctrace = trace length * 2 pF / inch (dependent upon board characteristics) 


Cyarasitic = Crystal’s parasitic capacitance. This capacitance is created by the existence of two electrode 
plates and the dielectric constant of the crystal blank inside the crystal part. Refer to the crystal’s 
specification to obtain this value. 


Ideally, C;, C. can be chosen such that C; = C2. Using the equation of Cijaq above, the value of C;, C2 can 
be calculated to give the best accuracy (closest to 32.768 kHz) of the RTC circuit at room temperature. 
However, C2 can be chosen such that C, > C,. Then C, can be trimmed to obtain 32.768 kHz. 


In certain conditions, both C,, C2 values can be shifted away from the theoretical values (calculated 
values from the above equation) to obtain the closest oscillation frequency to 32.768 kHz. When C,, C, 
value are smaller then the theoretical values, the RTC oscillation frequency will be higher. 


The following example will illustrates the use of the practical values C,, C, in the case that theoretical 
values can not guarantee the accuracy of the RTC in low temperature condition: 


Example 1: 


According to a required 12-pF load capacitance of a typical crystal that is used with the ICH3-M, the 
calculated values of C; = C; is 10 pF at room temperature (25°C) to yield a 32.768-kHz oscillation. 


At 0° C the frequency stability of crystal gives -23 ppm (assumed that the circuit has 0 ppm at 25°C). 
This makes the RTC circuit oscillate at 32.767246 kHz instead of 32.768 kHz. 


If the values of C, , C, are chosen to be 6.8 pF instead of 10 pF. This will make the RTC oscillate at 
higher frequency at room temperature (+23 ppm) but this configuration of C, / C2 makes the circuit 
oscillate closer to 32.768 kHz at 0 C. The 6.8-pF value of C1 and C2 is the practical value. 


Note that the temperature dependency of crystal frequency is parabolic relationship (ppm / degree 
square). The effect of changing crystal’s frequency when operating at 0 C (25 below room temperature) 
is the same when operating at 50 C (25 C above room temperature). 
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9.9.3. RTC Layout Considerations 


e Keep the RTC lead lengths as short as possible; around 4 inch is sufficient. 

e Minimize the capacitance between Xin and Xout in the routing. 

e Puta ground plane under the XTAL components. 

e Don’t route switching signals under the external components (unless on the other side of the board). 


e The oscillator Vcc should be clean; use a filter, such as an RC lowpass, or a ferrite inductor. 


9.9.4. RTC External Battery Connection 


The RTC requires an external battery connection to maintain its functionality and its RAM while the 
ICH3-M is not powered by the system. 


Example batteries are: Duracell* 2032, 2025, or 2016 (or equivalent), which can give many years of 
operation. Batteries are rated by storage capacity. The battery life can be calculated by dividing the 
capacity by the average current required. For example, if the battery storage capacity is 170 mAh 
(assumed usable) and the average current required is 3 A, the battery life will be at least: 


Equation 3. RTC External Battery Life Equation 


170,000 uAh/3 UA = 56,666 h = 6.4 years 


The voltage of the battery can affect the RTC accuracy. In general, when the battery voltage decays, the 
RTC accuracy also decreases. . The battery voltage of the RTC must be greater than 2V at all time to 
ensure the accuracy of the RTC clock. The battery must be connected to the ICH3-M via an isolation 
Schottky diode circuit. The Schottky diode circuit allows the ICH3-M RTC-well to be powered by the 
battery when the system power is not available, but by the system power when it is available. To do this, 
the diodes are set to be reverse biased when the system power is not available. The following figure is an 
example of a diode circuit that is used. 
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Figure 62. A Diode Circuit to Connect RTC External Battery 


VCC3_3SBY 


VccRTC 


1.0uF 


\| 
y 


A standby power supply should be used in a mobile system to provide continuous power to the RTC 
when available, which will significantly increase the RTC battery life and thereby the RTC accuracy. 


9.9.5. RTC Routing Guidelines 


e All RTC OSC signals (RTCX1, RTCX2, VBIAS) should all be routed with trace lengths of less 
than | inch, the shorter the better. 


e Minimize the capacitance between RTCX1 and RTCX2 in the routing (optimal would be a ground 
line between them). 


e Puta ground plane under all of the external RTC circuitry. 


e Don’t route any switching signals under the external components (unless on the other side of the 
ground plane). 


9.9.6. VBIAS DC Voltage and Noise Measurements 


VBIAS is a DC voltage level that is necessary for biasing the RTC oscillator circuit. This DC voltage 
level is filtered out from the RTC oscillation signal by the RC Network of R2 and C3 (see Figure 60) 
therefore it is self-adjusted voltage. Board designers should not manually bias the voltage level on 


VBIAS. Checking VBIAS level is used for testing purposes only to determine the right bias condition of 
the RTC circuit. 


VBIAS should be at least 200-mV DC. The RC network of R2 and C3 will filter out most of AC signal 
that exist on this ball, however, the noise on this ball should be kept minimal in order to guarantee the 


stability of the RTC oscillation. 


Probing VBIAS requires the same technique as probing the RTCX1, RTCX2 signals (using Op-Amp). 
See Application Note AP-728 for further details on measuring techniques. 
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9.9.7. 


9.9.8. 
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Note that VBIAS is also very sensitive to environmental conditions. 


SUSCLK 


SUSCLK is a square waveform signal output from the RTC oscillation circuit. Depending on the quality 
of the oscillation signal on RTCX1 (largest voltage swing), SUSCLK duty cycle can be between 30-70%. 
If the SUSCLK duty cycle is beyond 30-70% range, it indicates a poor oscillation signal on RTCX1 and 
RTCX2. 


SUSCLK can be probed directly using normal probe (50-Q input impedance probe) and it is an 
appropriated signal to check the RTC frequency to determine the accuracy of the ICH3-M’s RTC Clock 
(see Application Note AP-728 for further details). 


RTC-Well Input Strap Requirements 


All RTC-well inputs (RSMRST#, RTCRST#, INTRUDER# and PWROK) must be either pulled up to 
VccRTC or pulled down to ground while in G3 state. RTCRST# when configured meets this 
requirement. RSMRST# should have a weak external pull-down (8-22 KQ) to ground and INTRUDER# 
should have a weak external pull-up to VecRTC. This will prevent these nodes from floating in G3, and 
correspondingly will prevent I-cRTC leakage that can cause excessive coin-cell drain. The PWROK 
input signal should also be configured with an external weak pull-down of 8-22 KQ. The details are 
shown in the figure below. The arrows in bold indicate the leakage paths if appropriate pull-ups and pull- 
downs are not present. 
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9.10. Internal LAN Layout Guidelines 


The ICH3-M provides several options for integrated LAN capability. The platform supports several 
components depending on the target market. These guidelines use the 82562ET to refer to both the 
82562ET and 82562EM. The 82562EM is specified in those cases where there is a difference. 


Table 41. Integrated LAN Capability 


aah aa Connection Features 
82562EM Advanced 10/100 Ethernet AOL* & Ethernet 10/100 Connection 
82562ET 10/100 Ethernet Ethernet 10/100 Connection 
82562EH 1 Mb HomePNA* LAN 1 Mb HomePNA* connection 


Intel developed a dual footprint for 82562ET and 82562EH to minimize the required number of board 
builds. A single layout with the specified dual footprint will allow the OEM to install the appropriate 


Platform LAN Connect component to meet the market need. 


Figure 63. ICH3-M/LAN Connect Section (Dual Footprint Option) 
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Table 42. LAN Design Guide Section Reference 


9.10.1. 


9.10.1.1. 
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Layout Section Figure 13-22 Reference Design Guide Section 
ICH3-M — LAN A ICH3-M — LAN Interconnect Guidelines 
Interconnect 
General Routing B,C,D 
Guidelines 
82562EH 
82562ET /82562EM Cc 
Dual Layout Footprint 


ICH3-M — LAN Interconnect Guidelines 


This section contains guidelines to the design of motherboards and riser cards to comply with LAN 
Connect. It should not be treated as a specification and the system designer must ensure through 
simulations or other techniques that the system meets the specified timings. Special care must be given to 
matching the LAN_CLK traces to those of the other signals, as shown below. The following are 
guidelines for the ICH3-M to LAN component interface. The following signal lines are used on this 
interface: 


e LAN CLK 
e LAN RSTSYNC 
e LAN RXD[2:0] 
e LAN _TXD[2:0] 


This interface supports both 82562EH and 82562ET/82562EM components. Signal lines LAN_CLK, 
LAN_RSTSYNC, LAN RXD[0], and LAN _TXDJ[0] are shared by both components. Signal lines 
LAN_RXD[2:1] and LAN_TXD[2:1] are not connected when 82562EH is installed. Dual footprint 
guidelines are found in Figure 63. 


Bus Topologies 


The LAN Connect Interface can be configured in several topologies: 
e Direct point-to-point connection between the ICH3-M and the LAN component 
e Dual Footprint 
e LOM/CNR Implementation 


Point-to-point Interconnect 


The following are guidelines for a single solution motherboard. Either 82562EH, 82562ET, or CNR is 
installed. 
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Figure 64. Single Solution Interconnect 
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Table 43. LAN Design Guide Point-to-Point Length Requirements 


Length Requirements From the Previous Figure 


82562EH L = 4.5” to 10” (Signal Lines LAN_RXD[2:1] and LAN_TXD[2:1] not connected) 


L = 3.5” to 10” 
CNR L = 3” to 9” (0.5” to 3” on card) 


9.10.1.2. Signal Routing and Layout 


LAN Connect signals must be carefully routed on the motherboard to meet the timing and signal quality 
requirements of this interface specification. The following are some general guidelines that should be 
followed. Intel recommends that the board designer simulate the board routing to verify that the 
specifications are met for flight times and skews due to trace mismatch and crosstalk. On the 
motherboard the length of each data trace is either equal in length to the LAN_CLK trace or up to 0.5 
inches shorter than the LAN_CLK trace. (LAN _CLK should always be the longest motherboard trace in 
each group.) 
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Figure 65. LAN_CLK Routing Example 
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Crosstalk Consideration 


Noise due to crosstalk must be carefully controlled to a minimum. Crosstalk is the key cause of timing 
skews and is the largest part of the tryatcu Skew parameter. tryatcu is the sum of the trace length 
mismatch between LAN CLK and the LAN data signals. To meet this requirement on the board, the 
length of each data trace is either equal to or up to 0.5 inches shorter than the LAN_CLK trace. 
Maintaining at least 100 mils of spacing should minimize noise due to crosstalk from non-PLC signals. 


impedances 


The motherboard impedances should be controlled to minimize the impact of any mismatch between the 
motherboard and the daughtercard. An impedance of 60 (2 +10% is strongly recommended; otherwise, 
signal integrity requirements may be violated. 


Line Termination 


Line termination mechanisms are not specified for the LAN Connect interface. Slew rate controlled 
output buffers achieve acceptable signal integrity by controlling signal reflection, over/undershoot, and 
ringback. A 33-Q series resistor can be installed at the driver side of the interface should the developer 
have concerns about over/undershoot. Note that the receiver must allow for any drive strength and board 
impedance characteristic within the specified ranges. 


General LAN Routing Guidelines and Considerations 


General Trace Routing Considerations 
Trace routing considerations are important to minimize the effects of crosstalk and propagation delays on 
sections of the board where high-speed signals exist. Signal traces should be kept as short as possible to 


decrease interference from other signals, including those propagated through power and ground planes. 


Observe the following suggestions to help optimize board performance. 
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Note: Some suggestions are specific to a 4.5-mil stackup. 


Maximum mismatch between the length of the clock trace and the length of any data trace is 0.5 
inches (clock trace must be longest). See Table 44 below for summary of recommendations 


Maintain constant symmetry and spacing between the traces within a differential pair. 
Keep the signal trace lengths of a differential pair equal to each other. 


Keep the total length of each differential pair under 4 inches. [Many customer designs with 
differential traces longer than 5 inches have had one or more of the following issues: IEEE phy 
conformance failures, excessive EMI, and/or degraded receive BER. | 


Do not route the transmit differential traces closer than 100 mils to the receive differential traces. 


Do not route any other signal traces both parallel to the differential traces, and closer than 100 mils 
to the differential traces (300 mils is recommended). 


Keep maximum separation between differential pairs to 7 mils. 


For high-speed signals, the number of corners and vias should be kept to a minimum. If a 90° bend 
is required, Intel recommends using two 45° bends instead. 


Traces should be routed away from board edges by a distance greater than the trace height above the 
ground plane. This allows the field around the trace to couple more easily to the ground plane rather 
than to adjacent wires or boards. 


Do not route traces and vias under crystals or oscillators. This will prevent coupling to or from the 
clock. And as a general rule, place traces from clocks and drives at a minimum distance from 
apertures by a distance that is greater than the largest aperture dimension. 
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Table 44. 


LAN Signals 
Signal Max Widt Space Space btwn Mismatc Relative Notes 
length h btwn trans. recv. h relative To 
(inch) (mils) diff diff pair or max. 
pair other (mils) 
(mils) signals(mils 
Signals Group#lan1 10 (min 4 *4 8 -500 LAN_JCLK Diff. Pair 
3.5) must be 
ice oe aoe isin 
— — length (+10 
to LAN_TXD2 mils) 
LAN_RST 
Signals Group#lan2 4 4 7 100 +/-10 Signals Diff. Pair 
TDP (pin9. J23A Group#lan2 | must be 
(ping, ) diff pair the same 
TDN (pin10, J23A) length (+10 
mils) 
LAN_RDP 
LAN_RDN 
LAN_JCL 
LAN_JCLK 10 (min 4 none 16 +500 Signals 
3.5) Group#lan1 | LAN_JCLK 
is equal to 
Signals 
Group#lan 
1 or longer 
by 500 mil 
(max) 


NOTE: *This parameter is not for diff pairs, it is the space between datalines. 


Figure 66. Trace Routing 
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Trace Routing 


Trace Geometry and Length 


The key factors in controlling trace EMI radiation are the trace length and the ratio of trace-width to 
trace-height above the ground plane. To minimize trace inductance, high-speed signals and signal layers 
that are close to a ground or power plane should be as short and wide as practical. Ideally, this trace 
width to height above the ground plane ratio is between 1:1 and 3:1. To maintain trace impedance, the 
width of the trace should be modified when changing from one board layer to another if the two layers 
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are not equidistant from the power or ground plane. Differential trace impedances should be controlled to 
be ~100 ohms. It is necessary to compensate for trace-to-trace edge coupling, which can lower the 
differential impedance by up to 10 ohms, when the traces within a pair are closer than 30 mils (edge to 
edge). 


Traces between decoupling and I/O filter capacitors should be as short and wide as practical. Long and 
thin traces are more inductive and would reduce the intended effect of decoupling capacitors. Also for 
similar reasons, traces to I/O signals and signal terminations should be as short as possible. Vias to the 
decoupling capacitors should be sufficiently large in diameter to decrease series inductance. 
Additionally, the PLC should not be closer than one inch to the connector/magnetic/edge of the board. 


Signal Isolation 


Some rules to follow for signal isolation: 


e Separate and group signals by function on separate layers if possible. Maintain a gap of 100 mils 
between all differential pairs (Phone line and Ethernet) and other nets, but group associated 
differential pairs together. 


NOTE: Over the length of the trace run, each differential pair should be at least 0.3 inches away 
from any parallel signal traces. 


e Physically group together all components associated with one clock trace to reduce trace length and 
radiation. 


Isolate I/O signals from high speed signals to minimize cross talk, which can increase EMI emission 
and susceptibility to EMI from other signals. 


Avoid routing high-speed LAN or Phone line traces near other high-frequency signals associated 
with a video controller, cache controller, CPU, or other similar devices. 


Power and Ground Connections 


Some rules and guidelines to follow for power and ground connections: 
e All Vcc pins should be connected to the same power supply. 
e All Vss pins should be connected to the same ground plane. 
e Four to six decoupling capacitors, including two 4.7-yF capacitors are recommended 


e Place decoupling as close as possible to power pins. 
General Power and Ground Plane Considerations 


To properly implement the common mode choke functionality of the magnetic module the chassis or 
output ground (secondary side of transformer) should be separated from the digital or input ground 
(primary side) by a physical separation of 100 mils minimum. 
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Figure 67. Ground Plane Separation 
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Good grounding requires minimizing inductance levels in the interconnections and keeping ground 
returns short, signal loop areas small, and power inputs bypassed to signal return, will significantly 
reduce EMI radiation. 


Some rules to follow that will help reduce circuit inductance in both backplanes and motherboards. 


e Route traces over a continuous plane with no interruptions (don’t route over a split plane). If there 
are vacant areas on a ground or power plane, avoid routing signals over the vacant area. This will 
increase inductance and EMI radiation levels. 


e Separate noisy digital grounds from analog grounds to reduce coupling. 
e Noisy digital grounds may affect sensitive DC subsystems. 


e All ground vias should be connected to every ground plane; and every power via should be 
connected to all power planes at equal potential. This helps reduce circuit inductance. 


e Physically locate grounds between a signal path and its return. This will minimize the loop area. 


e Avoid fast rise/fall times as much as possible. Signals with fast rise and fall times contain many high 
frequency harmonics that can radiate EMI. 


e The ground plane beneath the filter/transformer module should be split. The RJ45 and/or RJ11 
connector side of the transformer module should have chassis ground beneath it. By splitting ground 
planes beneath transformer, noise coupling between the primary and secondary sides of the 
transformer and between the adjacent coils in the transformer is minimized. There should not be a 
power plane under the magnetic module. 


e Create a spark gap between pins 2 through 5 of the Phone line connector(s) and shield ground of 1.6 
mm (59.0 mil). This is a critical requirement needed to past FCC part 68 testing for phone line 
connection. Note: For worldwide certification, a trench of 2.5 mm is required. In North America, the 
spacing requirement is 1.6 mm. However, home networking can be used in other parts of the world, 
including Europe, where some Nordic countries require the 2.5-mm spacing. 


9.10.2.3. A Four-Layer Board Design (Example) 
9.10.2.3.1. Top Layer Routing 


Sensitive analog signals are routed completely on the top layer without the use of vias. This allows tight 
control of signal integrity and removes any impedance inconsistencies due to layer changes. 
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Ground Plane 


A layout split (100 mils) of the ground plane under the magnetic module between the primary and 
secondary side of the module is recommended. It is also recommended to minimize the digital noise 
injected into the 82562 common ground plane. Suggestions include optimizing decoupling on 
neighboring noisy digital components, isolating the 82562 digital ground using a ground cutout, etc. 


Power Plane 


Physically separate digital and analog power planes must be provided to prevent digital switching noise 
from being coupled into the analog power supply planes VDD_A. Analog power may be a metal fill 
“island”, separated from digital power, RC filtered from the digital power. 


Bottom Layer Routing 


The digital high-speed signals that include all of the LAN interconnect interface signals are routed on the 
bottom layer. 


Common Physical Layout Issues 


Here is a list of common physical layer design and layout mistakes in LAN On Motherboard Designs. 


e Unequal length of the two traces within a differential pair. Inequalities create common-mode noise 
and will distort the transmit or receive waveforms. 


e Lack of symmetry between the two traces within a differential pair. [Each component and/or via that 
one trace encounters, the other trace must encounter the same component or a via at the same 
distance from the PLC.] Asymmetry can create common-mode noise and distort the waveforms. 


e Excessive distance between the PLC and the magnetic or between the magnetic and the RJ-45/11 
connector. Beyond a total distance of about 4 inches, it can become extremely difficult to design a 
spec-compliant LAN product. Long traces on FR4 (fiberglass epoxy substrate) will attenuate the 
analog signals. Also, any impedance mismatch in the traces will be aggravated if they are longer 
(see #9 below). The magnetic should be as close to the connector as possible (less than or equal to 
one inch). 


e Routing any other trace parallel to and close to one of the differential traces. Crosstalk getting onto 
the receive channel will cause degraded long cable BER. Crosstalk getting onto the transmit channel 
can cause excessive emissions (failing FCC) and can cause poor transmit BER on long cables. At a 
minimum, other signals should be kept 0.3 inches from the differential traces. 


e Routing the transmit differential traces next to the receive differential traces. The transmit trace that 
is closest to one of the receive traces will put more crosstalk onto the closest receive trace and can 
greatly degrade the receiver's BER over long cables. After exiting the PLC, the transmit traces 
should be kept 0.3 inches or more away from the nearest receive trace. The only possible exceptions 
are in the vicinities where the traces enter or exit the magnetic, the RJ-45/11, and the PLC. 


e Use of an inferior magnetic module. The magnetic modules that we use have been fully tested for 
TEEE PLC conformance, long cable BER, and for emissions and immunity. (Inferior magnetic 
modules often have less common-mode rejection and/or no auto transformer in the transmit 
channel.) 
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e Use of an 82555 or 82558 physical layer schematic in a PLC design. The transmit terminations and 
decoupling are different. There are also differences in the receive circuit. Please follow the 
appropriate reference schematic or Ap-Note. 


Not using (or incorrectly using) the termination circuits for the unused pins at the RJ-45/11 and for 
the wire-side center-taps of the magnetic modules. These unused RJ pins and wire-side center-taps 
must be correctly referenced to chassis ground via the proper value resistor and a capacitance or 
termplane. If these are not terminated properly, there can be emissions (FCC) problems, IEEE 
conformance issues, and long cable noise (BER) problems. The Ap-Notes have schematics that 
illustrate the proper termination for these unused RJ pins and the magnetic center-taps. 


Incorrect differential trace impedances. It is important to have ~100 ohms impedance between the 
two traces within a differential pair. This becomes even more important as the differential traces 
become longer. It is very common to see customer designs that have differential trace impedances 
between 75 ohms and 85 ohms, even when the designers think they've designed for 100 ohms. (To 
calculate differential impedance, many impedance calculators only multiply the single-ended 
impedance by two. This does not take into account edge-to-edge capacitive coupling between the 
two traces. When the two traces within a differential pair are kept close’ to each other the edge 
coupling can lower the effective differential impedance by 5 to 20 ohms. A 10-ohm to 15-ohm drop 
in impedance is common.) Short traces will have fewer problems if the differential impedance is a 
little off. 


e Use of capacitor that is too large between the transmit traces and/or too much capacitance from the 
magnetic's transmit center-tap (on the 82562ET side of the magnetic) to ground. Using capacitors 
more than a few pF in either of these locations can slow the 100 Mbps rise and fall time so much 
that they fail the IEEE rise time and fall time specs. This will also cause return loss to fail at higher 
frequencies and will degrade the transmit BER performance. Caution should be exercised if a cap is 
put in either of these locations. If a cap is used, it should almost certainly be less than 22 pF. [6 pF 
to 12-pF values have been used on past designs with reasonably good success.] These caps are not 
necessary, unless there is some overshoot in 100-Mbps mode. 


It is important to keep the two traces within a differential pair close’ to each other. Keeping them close’ 
helps to make them more immune to crosstalk and other sources of common-mode noise. This also 
means lower emissions (i.e. FCC compliance) from the transmit traces, and better receive BER for the 
receive traces. 


+ Close should be considered to be less than 0.030 inches between the two traces within a differential 
pair. 0.007 inch trace-to-trace spacing is recommended. 


82562EH Home/PNA* Guidelines 


Related Docs 
¢ 82562EH HomePNA* I Mb/s Physical Layer Interface — Product Preview Datasheet 
e RS-82562EH IMb/s Home PNA LAN Connect Option Application Note 


Both of the above documents are available at: 
http://developer.intel.com/design/network/home/82562eh.htm 


For correct LAN performance, designers must follow the general guidelines outlined in Section 9.10.2. 
Additional guidelines for implementing an 82562EH Home/PNA* Platform LAN Connect component 
are provided below. 
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Power and Ground Connections 


Some rules to follow for power and ground connections: 


e For best performance place decoupling capacitors on the backside of the PCB directly under the 
82562EH with equal distance from both pins of the capacitor to power/ground. 


e The analog power supply pins for 82562EH (VCCA, VSSA) should be isolated from the digital 
VCC and VSS through the use of ferrite beads. In addition, adequate filtering and decoupling 
capacitors should be provided between VCC and VSS, and VCCA, and VSSA power supplies. 


Guidelines for 82562EH Component Placement 


Component placement can affect signal quality, emissions, and temperature of a board design. This 
section will provide guidelines for component placement. 


Careful component placement can: 


e Decrease potential problems directly related to electromagnetic interference (EMI), which could 
cause failure to meet FCC specifications. 


e Simplify the task of routing traces. To some extent, component orientation will affect the 
complexity of trace routing. The overall objective is to minimize turns and crossovers between 
traces. 


Minimizing the amount of space needed for the HomePNA* LAN interface is important because all other 
interface will compete for physical space on a motherboard near the connector edge. As with most 
subsystems, the HomePNA* LAN circuits need to be as close as possible to the connector. Thus, it is 
imperative that all designs be optimized to fit in a very small space. 


Crystals and Oscillators 


To minimize the effects of EMI, clock sources should not be placed near I/O ports or board edges. 
Radiation from these devices may be coupled onto the I/O ports or out of the system chassis. Crystals 
should also be kept away from the HomePNA* magnetic module to prevent interference of 
communication. The retaining straps of the crystal (if they should exist) should be grounded to prevent 
possibility radiation from the crystal case and the crystal should lay flat against the PC board to provide 
better coupling of the electromagnetic fields to the board. 


For a noise free and stable operation, place the crystal and associated discretes as close as possible to 
82562EH, keeping the length as short as possible and do not route any noisy signals in this area. 


Phoneline HPNA Termination 


The transmit/receive differential signal pair is terminated with a pair of 51.1-Q (1%) resistors. This 
parallel termination should be placed close to the 82562EH. The center, common point between the 51.1- 
Q resistors is connected to a voltage divider network. The opposite end of one 806-Q resistor is tied to 
VCCA (3.3 V), and the opposite end of the other 806-Q resistor and the cap are connected to ground. 
The termination is shown in the following figure. 
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Figure 68. 82562EH Termination 
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The filter and magnetic component T1, integrates the required filter network, high-voltage impulse 
protection, and transformer to support the HomePNA* LAN interface. 


One RJ-11 jack (labeled “LINE” in the above figure) allows the node to be connected to the phoneline, 
and the second jack (labeled “PHONE” in the above figure) allows other downline devices to be 
connected at the same time. This second connector is not required by HomePNA*. However, typical PCI 
adapters and PC motherboard implementations are likely to include it for user convenience. 


A low-pass filter, setup in-line with the second RJ-11 jack is also recommended by the HomePNA* to 
minimize interference between the HomeRun connection and a POTs voice or modem connection on the 
second jack. This places a restriction of the type of devices connected to the second jack as the pass-band 
of this filter is set approximately at 1.1 MHz. Please refer to the HomePNA* website: www.homepna.org 
for up-to-date information and recommendations regarding the use of this low-pass filter to meet 
HomePNA* certifications. 


Critical Dimensions 
There are three dimensions to consider during layout. Distance ‘A’ from 82562EH to the magnetic 


module, distance ‘B’ from the line RJ11 connector to the magnetic module, and distance ‘C’ from the 
phone RJ11 to the LPF (if implemented). 
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Figure 69. Critical Dimensions for Component Placement 


Table 45. 82562EH Home/PNA* Critical Dimensions for Component Placement 


9.10.3.6.1. 


9.10.3.6.2. 


Distance Priority Guideline 
B 1 <1 inch 
2 <1 inch 
3 <1 inch 


Distance from Magnetic Module to Line RJ11 


This distance ‘B’ should be given highest priority and should be less then 1 inch. In regards to trace 
symmetry, route differential pairs with consistent separation and with exactly the same lengths and 
physical dimensions. 


Asymmetrical and unequal length in the differential pairs contribute to common mode noise and this can 
degrade the receive circuit performance and contribute to radiated emissions from the transmit side. 


Distance from 82562EH to Magnetic Module 


Due to the high-speed of signals present, distance ‘A’ between the 82562EH and the magnetic should 
also be less than 1 inch, but should be second priority relative to distance form connects to the magnetic 
module. 


And in general, any section of trace that is intended for use with high-speed signals should observe 
proper termination practices. Proper signal termination can reduce reflections caused by impedance 
mismatches between device and traces route. The reflections of a signal may have a high-frequency 
component that may contribute more EMI than the original signal itself. 
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Distance from LPF to Phone RJ11 


This distance ‘C’ should be less then | inch. In regards to trace symmetry, route differential pairs with 
consistent separation and with exactly the same lengths and physical dimensions. 


Asymmetrical and unequal length in the differential pairs contribute to common mode noise and this can 
degrade the receive circuit performance and contribute to radiated emissions from the transmit side. 


82562ET / 82562EM Guidelines 


Related Docs 
¢ 82562ET LAN on Motherboard Design Guide (AP-414): OR-2336 
¢ 82562ET/EM PCB Design Platform LAN Connect (AP-412): OR-2059 


¢ 82562ET 10/100 Mbps Platform LAN Connect (PLC) Product Datasheet (Order# A00358-004), 
available at http://(vww-niooem.jf.intel.com/components.htm and on IBL 


For correct LAN performance, designers must follow the general guidelines outlined in Section 9.10.2. 
Additional guidelines for implementing an 82562ET or 82562EM Platform LAN Connect component are 
provided below. 


Guidelines for 82562ET / 82562EM Component Placement 


Component placement can affect signal quality, emissions, and temperature of a board design. This 
section will provide guidelines for component placement. 


Careful component placement can: 


e Decrease potential problems directly related to electromagnetic interference (EMI), which could 
cause failure to meet FCC and IEEE test specifications. 


e Simplify the task of routing traces. To some extent, component orientation will affect the 
complexity of trace routing. The overall objective is to minimize turns and crossovers between 
traces. 


Minimizing the amount of space needed for the Ethernet LAN interface is important because all other 
interface will compete for physical space on a motherboard near the connector edge. As with most 
subsystems, the Ethernet LAN circuits need to be as close as possible to the connector. Thus, it is 
imperative that all designs be optimized to fit in a very small space. 


Crystals and Oscillators 


To minimize the effects of EMI, clock sources should not be placed near I/O ports or board edges. 
Radiation from these devices may be coupled onto the I/O ports or out of the system chassis. Crystals 
should also be kept away from the Ethernet magnetic module to prevent interference of communication. 
The retaining straps of the crystal (if they should exist) should be grounded to prevent possibility 
radiation from the crystal case and the crystal should lay flat against the PC board to provide better 
coupling of the electromagnetic fields to the board. 


For a noise free and stable operation, place the crystal and associated discrete as close as possible to the 
82562ET or 82562EM, keeping the trace length as short as possible and do not route any noisy signals in 
this area. 
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82562ET/82562EM Termination Resistors 


The 100-Q (1%) resistor used to terminate the differential transmit pairs (TDP/TDN) and the 100-Q 
(1%) receive differential pairs (RDP/RDN) should be placed as close to the Platform LAN Connect 
component (82562ET or 82562EM) as possible. This is due to the fact these resistors are terminating the 
entire impedance that is seen at the termination source (i.e. 82562ET), including the wire impedance 
reflected through the transformer. 


Figure 70. 82562ET/82562EM Termination 


LAN Interf 
BpeeoET Magnetics 
Module 


9.10.4.5. 


Place termination resistors as close to the 82562ET as possible 


Critical Dimensions 


There are two dimensions to consider during layout. Distance ‘B’ from the line RJ45 connector to the 
magnetic module and distance ‘A’ from the 82562ET or 82562EM to the magnetic module. The 
combined total distances A and B must not exceed 4 inches (preferably, less than 2 inches). See Figure 
71 below. 


Figure 71. Critical Dimensions for Component Placement 
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Table 46. 82562ET / 82562EM Critical Dimensions for Component Placement 
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Caution: 
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Distance Priority Guideline 
A 1 <1 inch 
B 2 <1 inch 


Distance from Magnetic Module to RJ45 


The distance A in the above figure should be given the highest priority in board layout. The distance 
between the magnetic module and the RJ45 connector should be kept to less than one inch of separation. 
The following trace characteristics are important and should be observed: 


e Differential Impedance: The differential impedance should be 100 Q. The single ended trace 
impedance will be approximately 50 (2. However, the differential impedance can also be affected by 
the spacing between the traces. 


e Trace Symmetry: Differential pairs (such as TDP and TDN) should be routed with consistent 
separation and with exactly the same lengths and physical dimensions (for example, width). 


Asymmetric and unequal length traces in the differential pairs contribute to common mode noise. This 
can degrade the receive circuit’s performance and contribute to radiated emissions from the transmit 
circuit. If the 82562ET must be placed further than a couple of inches from the RJ45 connector, distance 
B can be sacrificed. Keeping the total distance between the 82562ET and RJ-45 will as short as possible 
should be a priority. 


Measured trace impedance for layout designs targeting 100 Q often result in lower actual impedance. 
OEMs should verify actual trace impedance and adjust their layout accordingly. If the actual impedance 
is consistently low, a target of 105-110 Q should compensate for second order effects. 


Distance from 82562ET to Magnetic Module 


Distance B should also be designed to be less than one inch between devices. The high-speed nature of 
the signals propagating through these traces requires that the distance between these components be 
closely observed. In general, any section of traces that is intended for use with high-speed signals should 
observe proper termination practices. Proper termination of signals can reduce reflections caused by 
impedance mismatches between device and traces. The reflections of a signal may have a high frequency 
component that may contribute more EMI than the original signal itself. For this reason, these traces 
should be designed to a 100-Q differential value. These traces should also be symmetric and equal length 
within each differential pair. 


Reducing Circuit Inductance 


The following guidelines show how to reduce circuit inductance in both back planes and motherboards. 
Traces should be routed over a continuous ground plane with no interruptions. If there are vacant areas 
on a ground or power plane, the signal conductors should not cross the vacant area. This increases 
inductance and associated radiated noise levels. Noisy logic grounds should be separated from analog 
signal grounds to reduce coupling. Noisy logic grounds can sometimes affect sensitive DC subsystems 
such as analog to digital conversion, operational amplifiers, etc. All ground vias should be connected to 
every ground plane; and similarly, every power via, to all power planes at equal potential. This helps 
reduce circuit inductance. Another recommendation is to physically locate grounds to minimize the loop 
area between a signal path and its return path. Rise and fall times should be as slow as possible because 
signals with fast rise and fall times contain many high frequency harmonics that can radiate significantly. 
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The most sensitive signal returns closest to the chassis ground should be connected together. This will 
result in a smaller loop area and reduce the likelihood of crosstalk. The effect of different configurations 
on the amount of crosstalk can be studied using electronics modeling software. 


Terminating Unused Connections 


In Ethernet designs it is common practice to terminate unused connections on the RJ-45 connector and 
the magnetic module to ground. Depending on overall shielding and grounding design, this may be done 
to the chassis ground, signal ground, or a termination plane. Care must be taken when using various 
grounding methods to insure that emission requirements are met. The method most often implemented is 
called the “Bob Smith” Termination. In this method a floating termination plane is cut out of a power 
plane layer. This floating plane acts as a plate of a capacitor with an adjacent ground plane and couples 
capacitively to the ground plane creating the required 1500 pF of capacitance. The signals can be routed 
through 75-Q. resistors to the plane. Stray energy on unused balls is then carried to the plane. 


Termination Plane Capacitance 


It is recommended that the termination plane capacitance equal a minimum value of 1500 pF. This helps 
reduce the amount of crosstalk on the differential pairs (TDP/TDN and RDP/RDN) from the unused 
pairs of the RJ45. Pads may be placed for an additional capacitance to chassis ground, which may be 
required if the termplane capacitance is not large enough to pass EFT (Electrical Fast Transient) testing. 
If a discrete capacitor is used, to meet the EFT requirements it should be rated for at least 1000 Vac. 


Figure 72. Termination Plane 
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82562ET/82562EH Dual Footprint Guidelines 


These guidelines characterize the proper layout for a dual footprint solution. This configuration enables 
the developer to install either the 82562EH or the 82562ET/82562EM components while having only 
one motherboard design. The following are guidelines for the 82562ET/82562EH Dual Footprint option. 
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Figure 73. 


Figure 74. 


intel. 


The dual footprint for this particular solution uses a SSOP footprint for 82562ET and a TQFP footprint 
for 82562EH. The combined footprint for this configuration is shown in the below two figures. 


Dual Footprint LAN Connect Interface 
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ICH3-M 
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Dual Footprint Analog Interface 
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Magnetics 
Module 


RJ45 


82562ET 
Config. 


The following are additional guidelines for this configuration: 
e L=0.5 inches to 6.5 inches 
e Stub < 0.5 inches 


e Either 82562EH or 82562ET/82562EM can be installed. Not both 
e 82562ET pins 28, 29, and 30 overlap with 82562EH pins 17, 18, and 19. 


Overlapping pins are tied to ground. 


e No other signal pads should overlap or touch. 
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No stubs should be present when 82562ET is installed. 
Packages used for the Dual Footprint are TQFP for 82562EH and SSOP for 82562ET. 


A 22-Q resistor can be placed at the driving side of the signal line to improve signal quality on the 
LAN connect interface. 


Resistor should be placed as close as possible to the component. 


Use components that can satisfy both the 82562ET and 82562EH configurations (i.e. magnetic 
module). 


Install components for either the 82562ET or the 82562EH configuration. Only one configuration 
can be installed at a time. 


Route shared signal lines such that stubs are not present or are kept to a minimum. 


Stubs may occur on shared signal lines (i.e. RDP and RDN). These stubs are due to traces routed to 
an uninstalled component. In an optimal layout, there should be no stubs. 


Use 0-Q resistors to connect and disconnect circuitry not shared by both configurations. Place 
resistor pads along the signal line to reduce stub lengths. 


Traces from magnetic to connector must be shared and not stubbed. An RJ-11 connector that fits 
into the RJ-45 slot is available. Any amount of stubbing will destroy both HomePNA* and Ethernet 
performance. 
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10. Platform Clock Routing Guidelines 


10.1. Clock Generation 


Only one clock generator component is required in an Intel 845MP/845MZ chipset-based system. Clock 
synthesizers that meet the Intel CK-408 Clock Synthesizer/Driver Specification are suitable for an Intel 
845MP/845MZ chipset based system. For more information on CK-408 compliance, refer to the CK-408 
Clock Synthesizer/Driver Specification Document. The following tables and figure list and detail the 
Intel 845MP/845MZ clock groups, the platform system clock cross-reference, and the platform clock 


distribution: 


Table 47. Intel 845MP/845MZ Clock Groups 


Clock Name Frequency Receiver 
Host_CLK 100 MHz CPU, Debug Port, and MCH-M 
CLK66 66 MHz MCH-M and Intel ICH3-M 
AGPCLK 66 MHz AGP Connector or AGP Device 
CLK33 33 MHz Intel ICH3-M, SIO, Glue Chip, and FWH 
CLK14 14.318 MHz Intel ICH3-M and SIO 
PCICLK 33 MHz PCI Connector 
USBCLK 48 MHz Intel ICH3-M 
APIC_CLK 33 MHz Intel ICH3-M (not used on 845MP/845MZ 
platform) 
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Table 48. Platform System Clock Cross-reference 


Clock Group 


CK-408 Pin 


66BUFF 


66BUFF 


PCIF 


PCI 


PCI 


PCI 


REFO 


USB 


Component 


AGP Connector or AGP Device 


Debug Port 
Debug Port 


PCICLK 
PCI_CLK 
CLK_IN 


Glue Chip 


CLK48 


PCI Connector #1 
PCI Connector #2 
PCI Connector #3 


ICH3-M 


PCIF 


ICH3-M APICCLK 
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Figure 75. Processor BCLK Topology 
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NOTE: Debug Port must always be BCLK3. 
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10.2. Clock Control 


10.2.1. CK-408 Delay Circuit Recommendation 


Ensure the processor gets power before receiving the clock. Follow Figure 76. 


Figure 76. ICH3-M Follows the CK-408 Power-up 


CK 408 
VTT_PWRGD# 


VCC_CORE: 


cae Circuit ICH3-M 
V_GATE 


10.2.2. SLP S1# 


When asserted SLP_S1# indicates that the system is in the S1-M power state. SLP_S1# needs to be 
connected to clock generator PWRDWNé# to shut off the system clocks in SI-M state. While entering S3 
state, SLP_S1# initially asserts, but then goes high briefly when PCIRST# asserts, and then fades to 
low/off when the ICH3-M main I/O power rail is switched off. The duration of SLP_S1# going high is 
platform dependent since it is related to turning off of the ICH3-M main I/O power rail. 


If SLP_S1# is directly connected to the PWRDWN# pin of a CK-408 compatible clock generator, then 
during S3 entry, the clock generator's outputs may be momentarily turned ON when SLP_S1# deasserts 
(due to PCIRST# assertion); and then turned OFF when the ICH3-MM main I/O power rail is switched 
off (causing SLP_S1# to fade to low/off) or when power to the clock generator is turned off, whichever 
occurs first. The clock restart and the subsequent clock stop are not guaranteed to be clean. 


In systems that incorporate any peripherals which are not reset during S3 and which do not use 
SUS_STAT# as an indicator of clock validity, ensure that the PWRDWNéz# pin of the CK-408-compatible 


clock generator is not deasserted during S3 entry for a long enough duration such that the system clocks 
can restart. 


10.2.3. SLP_S3# 


When asserted SLP_S3# indicates that the system is in the S3 power state. 
If systems have problem with clocks being turned on during S1M to S3 transition, the designer can use 


following recommendation. SLP_S3# pin be connected to clock generator PWRDWN?# in combination 
with the SLP_S1# signal to shut off the system clocks in $3 and during S1M to S3 transition. 
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Figure 77. PWRDWN# to CK-408 


10.3. 


10.3.1. 


Note: 


10.3.1.1. 
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V3.3S 


SLP_S1# 


PWRDWN# 
(CK-408) 


SLP_S3# 


NOTES: 

1. CK-408 Minimum power up latency should be > 100 uS to guarantee functionality of “AND logic”. In systems 
that incorporate any peripherals which are not reset during S3 and which do not use SUS_STAT# as an 
indicator of clock validity, ensure that the PWRDWNg# pin of the CK-408-compatible clock generator is not 
deasserted during S3 entry for a long enough duration such that the system clocks can restart. 

2. If platform does not support S1M state, designer may connect SLP_S3 to PWRDWNé# pin of CK-408. 


Clock Group Topology and Layout Routing Guidelines 


HOST_CLK Clock Group 


The clock synthesizer provides four sets of 100-MHz differential clock outputs. The 100-MHz 
differential clocks are driven to the Processor the Intel 845MP/845MZ and the processor debug port as 
shown in figure below. 


The clock driver differential bus output structure is a “Current Mode Current Steering” output which 
develops a clock signal by alternately steering a programmable constant current to the external 
termination resistors Rt. The resulting amplitude is determined by multiplying IOUT by the value of Rt. 
The current IOUT is programmable by a resistor and an internal multiplication factor so the amplitude of 
the clock signal can be adjusted for different values of Rt to match impedances or to accommodate future 
load requirements. 


Designer should use one or the other topologies for CPU, MCH-M, and ITP. Make sure to route all 
clocks pairs in the same fashion (layer, layer transition, same number of via). 


End Of Line Termination Topology 


The recommended termination for the differential bus clock is a “End of Line Termination.” Refer to 
Figure 78 for an illustration of this terminology scheme. Parallel Rt 55-Q resistors perform a dual 
function, converting the current output of the clock driver to a voltage and matching the driver output 
impedance to the transmission line. The series resistors Rs provide isolation from the clock driver’s 
output parasitic, which would otherwise appear in parallel with the termination resistor Rt. 


The value of Rt should be selected to match the characteristic impedance of the system board and Rs 
should be between 20 and 33 Ohms. Simulations have shown that Rs values above 33 Ohms provide no 
benefit to signal integrity but only degrade the edge rate. 


e MultO pin (pin #43) connected to HIGH — making the multiplication factor as 6. 
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e Iref pin (pin # 42) is connected to ground through a 475-Ohm (+1 % tol.) resistor — making the Iref 
as 2.32 mA. 


Figure 78. End of Line Termination Topology 


CPU or MCH-M 


Clock Driver 


RT. 
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Table 49. End of Line Termination Topology BCLK [1:0]# Routing Guidelines 


Layout Guideline Value Illustration Notes 
BCLK Skew between agents 400 ps totalBudget:150 ps 1,2,3,4 
for Clock driver250 ps for 
interconnect 
Differential pair spacing S max. Figure 80 5,6 
Spacing to other traces 4S-5S mils Figure 80 -- 
Line width 4.0 mils Figure 80 7 
Systemboard Impedance — 1000+ 15% - 8 
Differential 
Systemboard Impedance — odd 550 +15% - 9 
mode 
Processor routing length — L1, 0.5” max Figure 79 13 


L1': Clock driver to Rs 


Processor routing length — L2, 0-0.2" Figure 79 13 
L2' 
Processor routing length — L3, 0-0.5" Figure 79 13 
L3’: RS-RT node to Rt 
Processor routing length — L4, 2-8" Figure 79 
L4': RS-RT Node to Load 
MCH-M routing length — L1, L1’: 0.5” max Figure 79 13 
Clock Driver to RS 
MCH-M routing length — L2, L2' 2-8" Figure 79 13 
MCH-M routing length — L3, L3’: 0-0.2" Figure 79 13 


RS-RT node to Rt 


Clock driver to Processor and +260 mils Figure 79 10 
clock driver to Chipset length 


matching (L1+L2) ~190 mils 
BCLKO — BCLK1 length +10 mils -- 
matching 
Rs Series termination value 33 O + 5% 11 
Rt Shunt termination value 55 O + 1% (for 55 OQ MB 12 
impedance) 


10.3.1.2. Source Shunt Termination Topology 


The recommended termination for the differential bus clock is a “Source Shunt Termination.” Refer to 
Figure 79 for an illustration of this terminology scheme. Parallel Rt 49.9 resistors perform a dual 
function, converting the current output of the clock driver to a voltage and matching the driver output 
impedance to the transmission line. The series resistors Rs provide isolation from the clock driver’s 
output parasitic, which would otherwise appear in parallel with the termination resistor Rt. 


The value of Rt should be selected to match the characteristic impedance of the system board and Rs 
should be between 20 and 33 Ohms. Simulations have shown that Rs values above 33 ohms provide no 
benefit to signal integrity but only degrade the edge rate. 
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e MultO pin (pin #43) connected to HIGH — making the multiplication factor as 6. 


e Iref pin (pin # 42) is connected to ground through a 475-Ohm (+ | % tol.) resistor — making the Iref 
as 2.32 mA. 


Figure 79. Source Shunt Termination Topology 


Table 50. 


_2 


Clock Driver 
c 5 CPU or MCH-M 
RT. > RT 
Source Shunt Termination Topology BCLK [1:0]# Routing Guidelines 
Layout Guideline Value Illustration Notes 
BCLK Skew between agents 400 ps totalBudget:150 ps 1,2,3,4 
for Clock driver250 ps for 
interconnect 
Differential pair spacing S max. Figure 80 5,6 
Spacing to other traces 4S-5Smils Figure 80 -- 
Line width 4.0 mils Figure 80 7 
Systemboard Impedance — 1000 + 15% -- 8 
Differential 
Systemboard Impedance — odd mode 55 O + 15% -- 9 
Processor routing length — L1, L1': 0.5” max Figure 79 13 
Clock driver to Rs 
Processor routing length — L2, L2' 0-0.2" Figure 79 13 
Processor routing length — L3, L3’: 0-0.5" Figure 79 13 
RS-RT node to Rt 
Processor routing length — L4, L4': 2-8" Figure 79 
RS-RT Node to Load 
MCH-M routing length — L1, L1’: Clock 0.5” max Figure 79 13 
Driver to RS 
MCH-M routing length — L2, L2' 0-0.2" Figure 79 13 
MCH-M routing length — L3, L3’: RS- 0-0.2" Figure 79 13 
RT node to Rt 
MCH-M routing length — L4, L4': RS- 2-8" Figure 79 
RT Node to Load 
Clock driver to Processor and clock +260 mils Figure 79 10 
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Layout Guideline Value Illustration Notes 
driver to Chipset length matching -190 mils 
(L1+L2+L4) 
BCLKO — BCLK1 length matching + 10 mils - 
Rs Series termination value 33 O + 5% 11 
Rt Shunt termination value 55 O + 1% (for 55 OQ MB 12 

impedance) 

NOTES: 

1. This number does not include clock driver common m. 

2. The skew budget includes clock driver output pair to output pair jitter (differential jitter), and skew, clock skew 
due to interconnect process variation, and static skew due to layout differences between clocks to all bus 
agents. 

3. The interconnect portion of the total budget for this specification assumes clock pairs are routed on multiple 
routing layers and routed no longer than the maximum recommended lengths. 

4. Skew measured at the load between any two bus agents. Measured at the crossing point. 

5. Edge to edge spacing between the two traces of any differential pair. Uniform spacing should be maintained 
along the entire length of the trace. 

6. Clock traces are routed in a differential configuration. Maintain the minimum recommended spacing between 
the two traces of the pair. Do not exceed the maximum trace spacing, as this will degrade the noise rejection of 
the network. 

7. Set line width to meet correct systemboard impedance. The line width value provided here is a 
recommendation to meet the proper trace impedance based on the recommended stackup. 

8. The differential impedance of each clock pair is approximately 2*Zsingle-ended*(1-2*Kb) where Kb is the 
backwards cross-talk coefficient. For the recommended trace spacing, Kb is very small and the effective 
differential impedance is approximately equal to 2 times the single-ended impedance of each half of the pair. 

9. The single ended impedance of both halves of a differential pair should be targeted to be of equal value. They 


should have the same physical construction. If the BCLK traces vary within the tolerances specified, both 
traces of a differential pair must vary equally. 


10. Length compensation for the processor socket and package delay is added to chipset routing to match 


electrical lengths between the chipset and the processor from the die pad of each. Therefore, the systemboard 
trace length for the chipset will be longer than that for the processor. Details of this additional length will be 
included in a future revision of the processor package files. 

. Rs values between 20 Q — 33 Q have been shown to be effective. 


12. Rt shunt termination value should match the systemboard impedance. 
13. Minimize L1, L2 and L3 lengths. Long lengths on L2 and L3 degrade effectiveness of source termination and 


contribute to ring back. 


14. The goal of constraining all bus clocks to one physical routing layer is to minimize the impact on skew due to 


variations in Er and the impedance variations due to physical tolerances of circuit board material. 


BCLK General Routing Guidelines: 


1. 


EMI 


When routing the 100-MHz differential clocks do not split up the two halves of a differential clock 
pair between layers and route to all agents on the same physical routing layer referenced to ground. 


If a layer transition is required, make sure that the skew induced by the vias used to transition 
between routing layers is compensated in the traces to other agents. 


Do not place Vias between adjacent complementary clock traces, and avoid differential Vias. Vias 
placed in one half of a differential pair must be matched by a via in the other half. Differential 
Vias can be placed within length L1, between clock driver and RS, if needed to shorten length L1. 


constraints: 


Clocks are a significant contributor to EMI and should be treated with care. Following 
recommendations can aid in EMI reduction: 


Maintain uniform spacing between the two halves of differential clocks 


Route clocks on physical layer adjacent to the VSS reference plane only 
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Figure 80. Clock Skew as Measured from Agent to Agent 


BCLK at 
Processor 


BCLK at CS 


BCLK Skew 


Figure 81. Trace Spacing 


10.3.2. CLK66 Clock Group 


The driver is the clock synthesizer 66-MHz clock output buffer and the receiver is the 66- MHz clock 
input buffer at the MCH-M and the Intel ICH3-M. Note that the goal is to have as little skew between the 
clocks within this group. 


Design Guide 151 


Mobile Intel® Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


Figure 82. Topology for CLK66 
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Clock 
Driver 
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Table 51. CLK66 Routing Guidelines 


Parameter 


Routing Guidelines 


Clock Group 


CLK66 


Topology 


Point to point 


Reference Plane 


Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 


55 Ohms + 15% 


Trace Width 4 mils 

Trace Spacing 20 mils 
Spacing to other traces 20 mils 
Trace Length —-A 0.00” to 0.50” 
Trace Length — B 4.00” to 8.50” 


Resistor 


R1 = 33 Ohms +/- 1% 


Skew Requirements 


All the clocks in the CLK66 group should have minimal skew (~ 0) 
between each other with tolerance of 500 pS 


Clock Driver to MCH-M 


X 


Clock Driver to ICH 


X + 100 mils 


If the trace length from the clock driver to the MCH-M is X, the trace length from clock to ICH must be 


The driver is the clock synthesizer 66-MHz clock output buffer and the receiver is the 66-MHz clock 
input buffer at the AGP device. Note that the goal is to have minimal (~ 0) skew between this clock and 


X + 100 mils. 
10.3.3. AGPCLK Clock Group 
the clocks in the clock group CLK66. 
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Figure 83. Topology for AGPCLK to AGP Connector 


| 
R1 
i, {ip [oe A | 
ey vVV a ee ee 
| Trace on AGP | 
ae | Card foo eee ee 
Clock AGP AGP 
Driver Connector Device 
Figure 84. Topology for AGPCLK to AGP Device Down 
seals) | 7 ———— 
| R1 | 
LA | (sf 
LY | 
| | 
| acne 
Clock AGP 
Driver Device 


Table 52. AGPCLK Routing Guidelines 


Parameter 


Routing Guidelines 


Clock Group 


AGPCLK 


Topology 


Point to point 


Reference Plane 


Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 


55 Ohms + 15% 


Trace Width 4 mils 

Trace Spacing 20 mils 
Spacing to other traces 20 mils 
Trace Length —-A 0.00” to 0.50” 


Trace Length — B 


(CLK66 Trace B) — 4” 


Trace Length — C 


Routed 4” per the AGP Specification 


Resistor 


R1 = 33 Ohms + 1% 


Skew Requirements 


Should have minimal (~ 0) skew between the AGPCLK 
and the clocks in the CLK66 clock group. 
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10.3.4. 


10.3.5. 
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CLK33 Clock Group 


The driver is the clock synthesizer 33-MHz clock output buffer and the receiver is the 33-MHz clock 
input buffer at the Intel ICH3-M, FWH, Glue Chip, and SIO. Note that the goal is to have minimal (~ 0) 
skew between the clocks within this group, and also minimal (~ 0) skew between the clocks of this group 


and that of group CLK66. 


Figure 85. Topology for CLK33 
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Clock 
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CLK33 Routing Guidelines 


Parameter 


Routing Guidelines 


Clock Group 


CLK33 


Topology 


Point to point 


Reference Plane 


Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 


55 Ohms + 15% 


Trace Width 4 mils 
Trace Spacing 20 mils 
Spacing to other traces 20 mils 


Trace Length —A 


Same as CLK66 Trace A 


This trace must be exactly length matched to CLK66 Trace A 


Trace Length — B 


Same as CLK66 Trace B 


This trace must be exactly length matched to CLK66 Trace B 


Resistor 


R1 = 33 ohms +1% 


Skew Requirements 


Should have minimal (~ 0) skew between the clocks within this group, and 
also minimal (~ 0) skew between the clocks of this group and that of 
group CLK66. 


CLK14 Clock Group 


The driver is the clock synthesizer 14.318-MHz clock output buffer and the receiver is the 14.318-MHz 
clock input buffer at the ICH3-M and SIO. Note that the clocks within this group should have minimal 
skew (~ 0) between each other, however each of the clocks in this group are asynchronous to clocks of 


any other group. 
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Figure 86. Topology for CLK14 


Table 54. 


Clock 
Driver 


R1 


ICH3 and 
SIO 


CLK14 Routing Guidelines 


Parameter 


Routing Guidelines 


Clock Group 


CLK14 


Topology 


Point to point 


Reference Plane 


Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 


60 Ohms + 15% 


Trace Width 5 mils 

Trace Spacing 10 mils 
Spacing to other traces 10 mils 
Trace Length —-A 0.00” to 0.50” 
Trace Length — B 4.00” to 8.50” 


Resistor 


R1 = 33 Ohms 41% 


Skew Requirements 


Should have minimal skew (~ 0) between each other, however each of the 
clocks in this group is asynchronous to clocks of any other group. 
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10.3.6. 


PCICLK Clock Group 


The driver is the clock synthesizer 33-MHz clock output buffer and the receiver is the 33-MHz clock 
input buffer at the PCI devices on the PCI cards. Note that the goal is to have a maximum of +1 ns skew 
between the clocks within this group, and also a maximum of +1 ns skew between the clocks of this 


group and that of group CLK33. 


Figure 87. Topology for PCICLK to PCI Device Down 
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Table 55. PCICLK Routing Guidelines 
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Parameter 


Routing Guidelines 


Clock Group 


PCICLK 


Topology 


Point to point 


Reference Plane 


Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 


60 Ohms + 15% 


Trace Width 5 mils 
Trace Spacing 20 mils 
Spacing to other traces 20 mils 


Trace Length —A 


Same as CLK33 Trace A 


This trace must be exactly length matched to CLK33 Trace A 


Trace Length — B 


Same as CLK33 Trace B 


This trace must be exactly length matched to CLK33 Trace B 


Resistor 


R1 = 33 Ohms + 1% 


Skew Requirements 


Should have a maximum of +1 ns skew between the clocks within this 
group, and also a maximum of +1 ns skew between the clocks of this 
group and that of group CLK33. 
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Figure 88. Topology for PCICLK to PCI Slot 
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Table 56. PCICLK Routing Guidelines 


Parameter Routing Guidelines 
Clock Group PCICLK 
Topology Point to point 
Reference Plane Ground Referenced (Contiguous over entire Length) 


Characteristic Trace Impedance (Zo) 50 Ohms + 15% 


Trace Width 5 mils 

Trace Spacing 10 mils 

Spacing to other traces 10 mils 

Trace Length —-A Same as CLK33 Trace A 


This trace must be exactly length matched to CLK33 Trace A 


Trace Length — B (Routed equal to CLK33 Trace B) — 2.5” 

Trace Length — C Routed 2.50” per the PCI Specification 

Resistor R1 = 33 Ohms + 1% 

Skew Requirements Should have a maximum of +1 ns skew between the clocks within this 


group, and also a maximum of +1 ns skew between the clocks of this 
group and that of group CLK33. 


Maximum via Count per signal 1 
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10.3.7. . USBCLK Clock Group 


The driver is the clock synthesizer USB clock output buffer and the receiver is the USB clock input 
buffer at the Intel ICH3-M. Note that this clock is asynchronous to any other clock on the board. 


Figure 89. Topology for USB_CLOCK 


| R1 
HV 
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eee fae 
Clock ICH2 
Driver 
Table 57. USBCLK Routing Guidelines 
Parameter Routing Guidelines 

Clock Group USBCLK 
Topology Point to point 
Reference Plane Ground Referenced (Contiguous over entire Length) 
Characteristic Trace Impedance (Zo) 50 Ohms + 15% 
Trace Width 5 mils 
Trace Spacing - 
Spacing to other traces 20 mils 
Trace Length —-A 0.00” — 0.50” 
Trace Length — B 3.00” — 12.00” 
Resistor R1 = 33 Ohms + 1% 
Skew Requirements None — USBCLK is asynchronous to any other clock on the board 
Maximum via Count per signal 2 
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Platform Power Guidelines 


Definitions 


Suspend-To-RAM (STR): 


In the STR state, the system state is stored in main memory and all unnecessary systemlogic is turned off. 
Only main memory and logic required to wake the system remain powered. 


Full-power operation: 


During full-power operation, all components on the motherboard remain powered. Note that full-power 
operation includes both the full-on operating state and the S1 (PROCESSOR stop-grant state) state. 


Suspend operation: 


During suspend operation, power is removed from some components on the motherboard. The customer 
reference board supports two suspend states: Suspend-to-RAM (S3) and Soft-off (S5). 


Core power rail: 


A power rail that is only on during fu//-power operation. These power rails are on when the PSON signal 
is asserted to the ATX power supply. 


Standby power rail: 


A power rail that in on during suspend operation (these rails are also on during fu/l-power operation). 
These rails are on at all times (when the power supply is plugged into AC power). The only standby 
power rail that is distributed directly from the ATX power supply is: 5 Vsp (5 V Standby). There are 
other standby rails that are created with voltage regulators on the motherboard. 


Derived power rail: 


A derived power rail is any power rail that is generated from another power rail using an on-board 
voltage regulator. For example, 3.3 Vsp is usually derived (on the motherboard) from 5Vgp using a 
voltage regulator. 


Dual power rail: 


A dual power rail is derived from different rails at different times (depending on the power state of the 
system). Usually, a dual power rail is derived from a standby supply during suspend operation and 
derived from a core supply during full-power operation. Note that the voltage on a dual power rail may 
be misleading. 
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11.2. 


11.2.1. 


Platform Power Requirements 


Platform Power Delivery Architectural Block Diagram 


Figure 90. Platform Power Delivery Block Diagram 
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Mobile Processor 
VCC_CORE = IMVP-III 


VCC_VID = 1.2V 


DDR200 X 2 
System Bus Or 
400 MT/S DDR266 X 2 
AGP AGP4X(1.5V) MCH-M PC1600/ 
1.06GB/s VTT = VCC_CORE 2100 
+V1.58 +158 —)p +V2.5 
+V3.3S +V1.8S +V1.25 
+V5S +V2.5 
+V12S +V1.25 
8-Bit Hub 
Interface 
266MB/s 
USB 
ICH3-M 
+V3.3 ; “-% FWH 
+V5 CPUIO = VCC_CORE eRe 
+VCC_LAN1.8 : 
+VCC_SUS1.8 
ATA 66/100 Aeon 8 
+V3.3Always 
IDE +VCC3.3 EELENS Moon2 
+V3.3S +VCC_LAN3.3 
+V5S VCC_RTC +V5S 
V5RefSUS, V5Ref 
AC97 CardBus LAN 
+V3.3 
+V3.3Always 4+V3.3 +V3.3 
+V5 
SMC silo KBC 
+V3.3Always +V3.3S +V3.3Always 
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112. Voltage Supply 
11.3.1. Power Management States 
Table 58. Power Management States 
SIGNAL STATE SLP_S1# SLP_S3# SLP_S5# +V*ALW +V* +V*S CLOCKS 
FULL ON HIGH HIGH HIGH ON ON ON ON 
S1 (Power on Suspend) LOW HIGH HIGH ON ON ON LOW 
S3 (Suspend to RAM) LOW LOW HIGH ON ON OFF LOW 
S4 (Suspend to Disk) LOW LOW LOW ON OFF OFF OFF 
S5 (Soft Off) LOW LOW LOW ON OFF OFF OFF 
11.3.2. Power Supply Rail Descriptions 
Table 59. Power Supply Rail Descriptions (* Currents are Estimates Only) 
Signal Names Voltage Current Tolerance Enable Description 
(V) (A)* 
+V1_25 1.25 +2.0 + 2% DC SLP_S5# HIGH 845MP/845MZ MCH-M DDR 
Reference & Termination. SLP_S5# 
for VTT is “ON”, SLP_S3# for VTT 
“OFF” 
+V1_5S 1.5 3.5 + 5% SLP_S3# HIGH 845MP/845MZ MCH-M Core & 
AGP, AGP VDDQ 
+V1_8ALWAYS 1.8 0.21 + 5% +VDC ON ICH3-M 
+V1_8 1.8 0.5 + 5% SLP_S5# HIGH ICH3-M 
+V1_8S 1.8 0.8 + 5% SLP_S3# HIGH ICH3-M, 845MP/845MZ MCH-M 
+V2_5 2.5 6.1 + 5% SLP_S5# HIGH 845MP/845MZ MCH-M DDR |/O, 
DDR SO-DIMM 
+V3ALWAYS 3.3 0.4 + 5% +VDC ON ICH3-M, SMC/KBC, AC97 
+V3 3.3 0.9 + 5% SLP_S5# HIGH ICH3-M, Cardbus, AC97, RS232 
+V3S 3.3 7.0 + 5% SLP_S3# HIGH ICH3-M, CK-408, AGP Core, DDR 
SO-DIMM, FWH, SIO, AC97 
+V5 5.0 9.0 + 5% SLP_S5# HIGH USB, AC97, HDD,+V2_5, AGP, 
+V1_25, DVD/CDROM, 
+V5S 5.0 1.0 + 5% SLP_S3# HIGH ICH3-M, AGP I/O, MSE/KBD, FDD, 
HDD, DV/CDROM 
+V12S 12.0 0.2 + 5% SLP_S3# HIGH AGP, Cardbus 
+VCC_CORE IMVP-III 40.0 IMVP-III +VCC_VID HIGH See IMVP-III Mobile Processor Core 
Voltage Regulator Specification 
Design Guide for details. 
+VCC_VID 1.2 0.300 +5% DC VR_ON Reference voltage for processor 
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11.3.3. 


11.3.3.1. 


11.3.3.2. 


11.4. 


11.4.1. 


11.4.1.1. 


11.4.2. 


11.4.2.1. 
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Signal Names Voltage Current Tolerance Enable Description 
(Vv) (A)* 


+9% AC PLL and VID circuitry. 


Power Supply Control Signals 


SLP_S3# 


SLP_S3# is a signal coming from the ICH3-M. Deassertion of SLP_S3# enables the outputs for the 
following rails: +V1.25, +V1_5S,+V1_ 8S, +V3_3S,+V5S, and +V12S. SLP_S3# will be asserted 
when the system enters S3/S4/S5 or powers off. SLP_S3# is deasserted when the system boots up or 
exits from S3, S4, and SS. 


SLP_S5# 


SLP_S5# is a signal coming from the ICH3-M. Deassertion of SLP_S5# enables the outputs for the 
following rails: +V1_8,+V2_5,+V3_3, and +V5. SLP_S5# will be asserted when the system enters 
S4/S5 or powers off. SLP_S5# is deasserted when the system boots up or exits from $4 and S5. 


Platform Power Sequencing Requirements 


Processor Power Sequencing 


Core Converter Soft Start Timer 


Refer to 4.4.2.2. 
ICH3-M Power Sequencing 


1.8 V/3.3 V Sequencing 


The ICH3-M has three pairs of associated 1.8-V and 3.3-V supplies. These are +V1.8ALWAYS & 
+V3 ALWAYS, +V1.8 & +V3, and +V1.8S & +V3S. These pairs are assumed to power up and power 
down together. The difference between the two associated supplies must never be greater than 2.0 
V. The 1.8-V supply may come up before the 3.3 V supply without violating this rule. One serious 
consequence of violation of this "2 V Rule" is electrical overstress of oxide layers, resulting in 
component damage. The majority of the ICH3-M I/O buffers are driven by the 3.3-V supplies, but are 
controlled by logic that is powered by the 1.8-V supplies. Thus, another consequence of faulty power 
sequencing arises if the 3.3-V supply comes up first. In this case, the I/O buffers will be in an undefined 
state until the 1.8-V logic is powered up. Some signals that are defined as "Input-only" actually have 
output buffers that are normally disabled, and the ICH3-M may unexpectedly drive these signals if the 
3.3-V supply is active while the 1.8-V supply is not. 


Figure 91 is an example power-on sequencing circuit that ensures the “2 V Rule” is obeyed. This circuit 


uses a NPN (Q2) and PNP (Q1) transistor to ensure the 1.8-V supply tracks the 3.3-V supply. The NPN 
transistor controls the current through PNP from the 3.3 V supply into the 1.8 V power plane by varying 
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the voltage at the base of the PNP transistor. By connecting the emitter of the NPN transistor to the 1.8 V 
plane, current will not flow from the 3.3-V supply into 1.8-V plane when the 1.8-V plane reaches 1.8 V. 


Figure 91. Example 1.8-V/3.3-V Power Sequencing Circuit 


11.4.2.2. 


+3.3V +1.8V 


er" 
Es 


220 


at 
220 NPN PNP 


470 


When analyzing systems that may be "marginally compliant" to the 2 V Rule, please pay close attention 
to the behavior of the ICH3-M's RSMRST#, PWROK, and LAN_RST# in ICH3-M signals, since these 
signals control internal isolation logic between the various power planes: 


e RSMRST# controls isolation between the RTC well and the Resume wells 
e PWROK controls isolation between the Resume wells and Main wells 


e LAN RST# controls isolation between the LAN wells and the Resume wells (applies only to ICH3- 
M) 


If one of these signals goes high while one of its associated power planes is active and the other is not, a 
leakage path will exist between the active and inactive power wells. This could result in high, possibly 
damaging, internal currents. 


3.3-V/V5REF and 3.3SUS/V5REF_SUS Sequencing 


V5REF is the reference voltage for 5-V tolerance on inputs to the ICH3-M. VSREF must be powered up 
before VCC3_3, or after VCC3_3 within 0.7V. Also, VSREF must power down after VCC3_3, or before 
VCC3_3 within 0.7 V. The rule must be followed in order to ensure the safety of the ICH3-M. If the rule 
is violated, internal diodes will attempt to draw power sufficient to damage the diodes from the VCC3_3 
rail. Figure 92 shows a sample implementation of how to satisfy the VSREF/3.3V sequencing rule. This 
tule also applies to the standby rails, but in most platforms, the VCCSUS3_3 rail is derived from the 
VCCSUSS rail and therefore, the VCCSUS3_3 rail will always come up after the VCCSUSS rail. As a 
result, VSREF SUS will always be powered up before VCCSUS3_3. In platforms that do not derive the 
VCCSUS3_3 rail from the VCCSUSS rail, this rule must be comprehended in the platform design. 
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Figure 92. Example 3.3-V/V5REF Sequencing Circuitry 


VCC Supply 
(3.3V) 5V Supply 
1K 
Lc a 
To System VREF To System 


In compliance with USB 2.0 specification requirements for continuous short conditions, VSREF_ Sus 
pins must be connected to 5 V. SVREF _ Sus affects 5-V tolerance for all USB signals, both over-current 
and data pins. USB 2.0 specification requires that USB controller to withstand a continuous short 
between the USB 5-V connector supply to a USB signal at the connector for 24 hours. Figure 93 and 
Figure 94 provide options for connecting VSREF Sus to 5 volts on mobile platforms. Figure 93 is for 
platforms that support +V5_ Always (5 V always ON). Figure 94 represents a connection to VSREF Sus 
for platforms that do not support +V5_ Always. 


Figure 93. VSREF_Sus Option 1: +V5_Always Available in Platform 


+V5_Always 


Customer specific or 
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i. USB Power (5V) 
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Figure 94. VSREF_Sus Option 1: +V5_Always Not Available in Platform 
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D1 and D2 are BAT54 or Equivalent Schottky Diode 


11.4.3. .MCH-M Power Sequencing Requirements 


There are no MCH-M power sequencing requirements. All MCH-M power rails should be stable before 
deasserting reset, but the power rails can be brought up in any order desired. Good design practice 
would have all MCH-M power rails come up as close in time as practical, with the core voltage (1.5 V) 
coming up first. 


11.4.4. DDR Power Sequencing Requirements 
No DDR-SDRAM power sequencing requirements are specified during power up or power down if the 
following criteria are met: 
e VDD and VDDQ are driven from a single power converter output. 


e VTT is limited to 1.44 V (reflecting VDDQ(max)/2 + 50 mV VREF variation + 40 mV VTT 
variation) 


e VREF tracks VDDQ/2 


e A minimum resistance of 42 Ohm (22 Ohm series resistor + 22 Ohm parallel resistor -5% tolerance) 
limits the input current from the VTT supply into any pin. 


If the above criteria cannot be met by the system design, then the following table must be adhered to 
during power up: 


Table 60. Power-up Initialization Sequence (Should Above Listed Requirements Not be Met) 


Voltage Description Sequencing Voltage Relationship to Avoid Latch-up 
VppQ After or with Vpp <Vpp + 0.3 V 
Vit After or with VppQ < VppQ + 0.3 V 
VREF After or with VppQ < VppQ + 0.3 V 
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Decoupling Recommendations 


Intel recommends proper design and layout of the system board bulk and high frequency decoupling 
capacitor solution to meet the transient tolerances for each component. To meet the component transient 
load steps, it is necessary to properly place bulk and high frequency capacitors close to the component 
power and ground pins. 


Transient Response 


The inductance of the motherboard power planes slows the voltage regulator’s ability to respond quickly 
to a current transient. Decoupling a power plane can be broken into several independent parts. The 
closer to the load the capacitor is placed the more stray inductance is bypassed. By bypassing the 
inductance of leads, power planes, etc., less capacitance is required. However, areas closer to the load 
have less room for capacitor placement. Therefore tradeoffs must be made. It is the responsibility of the 
system designer to provide adequate high frequency decoupling to manage the highest frequency 
components of the current transients. Larger bulk storage capacitors supply current during longer lasting 
changes in current demand. 


High Frequency decoupling is typically done with ceramic capacitors with a very low ESR. Because of 
there low ESR, these capacitors can act very quickly to supply current at the beginning of a transient 
event. However, because the ceramic capacitors are small, i.e. they can only store a small amount of 
charge, Bulk capacitors are needed too. Bulk capacitors are typically polarized with high capacitance 
values and unfortunately higher ESRs. The higher ESR of the Bulk capacitor limits how quickly it can 
respond to a transient event. The Bulk and HF capacitors working together can supply the charge needed 
to stay in regulator before the regulator can react during a transient. The bulk capacitors and the high 
frequency capacitors should be placed as close to the load as possible and in the path of current flow. 


Power must be distributed as a plane. This plane can be constructed as an island on a layer used for 
other signals, on a supply plane with other power islands, or as a dedicated layer of the PCB. Power 
should never be distributed by traces alone. Intel recommends that all layers of the stack-up be used for 
power and ground routing. 


Processor Decoupling Recommendations 


See Processor Power Delivery Design Recommendations. 
ICH3-M Decoupling Recommendations 


1.8-V Power Supply Rails 


Seven 0.1 uF, 0603, X7R capacitors and one 22.0 uF, X5R capacitors should be placed between the 
VCCPHL and VCCCORE supply pins and the VSS ground pins. Place the all capacitors as close to the 
ICH3-M package as possible, but ensure the 0603 capacitors are the closest to the package. Connections 
should be done to minimize loop area and loop inductance of these capacitors. 


Eight 0.1 uF, 0603, X7R capacitors and one 22.0 uF, XSR capacitors should be placed between the 
VCCPUSB and the VCCPSUS supply pins and the VSS ground pins. Place the all capacitors as close to 
the ICH3-M package as possible, but ensure the 0603 capacitors are the closest to the package. 
Connections should be done to minimize loop area and loop inductance of these capacitors. 
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Two 0.1 uF, 0603, X7R capacitors and one 4.7 uF, X5R capacitors should be placed between the 
VCCPAUX supply pins and the VSS ground pins. Place the all capacitors as close to the ICH3-M 
package as possible, but ensure the 0603 capacitors are the closest to the package. Connections should 
be done to minimize loop area and loop inductance of these capacitors. 


3.3-V Power Supply Rails 


Twelve 0.1 uF, 0603, X7R capacitors and one 22.0 uF, X5R capacitors should be placed between the 
VCCPPCI supply pins and the VSS ground pins. Place the all capacitors as close to the ICH3-M 
package as possible, but ensure the 0603 capacitors are the closest to the package. Connections should be 
done to minimize loop area and loop inductance of these capacitors. 


Three 0.1 uF, 0603, X7R capacitors and one 10.0 UF, X5R capacitors should be placed between the 
VCCSUS supply pins and the VSS ground pins. Place the all capacitors as close to the ICH3-M package 
as possible, but ensure the 0603 capacitors are the closest to the package. Connections should be done to 
minimize loop area and loop inductance of these capacitors. 


Two 0.1 uF, 0603, X7R capacitors and one 22 UF, X5R capacitors should be placed between the 
VCCAUX supply pins and the VSS ground pins. Place the all capacitors as close to the ICH3-M 
package as possible, but ensure the 0603 capacitors are the closest to the package. Connections should 
be done to minimize loop area and loop inductance of these capacitors. 


MCH-M Decoupling Recommendations 


vCC_CORE, VTT Processor System Bus, VTT 


Ten 0.1 UF, 0603, X7R capacitors and three 10.0 uF, 1206, X5R capacitors should be placed between 
the VITFSB supply pins and the VSS ground pins. Place the all capacitors as close to the MCH-M 
package as possible, but ensure the 0603 capacitors are the closest to the package. Connections should 
be done to minimize loop area and loop inductance of these capacitors. 


1.5-V AGP/CORE 


Six 0.1 uF, 0603, X7R capacitors and two 10.0 UF, 1206, X5R capacitors should be placed between the 
VCCAGP/VCCCORE supply pins and the VSS ground pins. Place the all capacitors as close to the 
MCH-M package as possible, but ensure the 0603 capacitors are the closest to the package. Connections 
should be done to minimize loop area and loop inductance of these capacitors. 


1.8-V Hub Interface 


Three 0.1 uF, 0603, X7R capacitors and one 10.0 uF, 1206, X5R capacitors should be placed between 
the VCCHL supply pins and the VSS ground pins. Place the all capacitors as close to the MCH-M 
package as possible, but ensure the 0603 capacitors are the closest to the package. Connections should 
be done to minimize loop area and loop inductance of these capacitors. 


2.5-V MCH-M System Memory High Frequency Decoupling 


Every MCH-M ground and power ball in the system memory interface should have its own via. For 2.5- 
V high frequency decoupling, a minimum of six 0603 0.1-uF high frequency capacitors is required, and 
must be within 150 mils of the MCH-M package. The six capacitors should be evenly distributed along 
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the MCH-M DDR system memory interface and must be placed perpendicular to the MCH-M with the 
power (2.5 V) side of the capacitors facing the MCH-M. The trace from the power end of the capacitor 
should be as wide as possible and it must connect to a 2.5-V power ball on the outer row of balls on the 
MCH-M. Each capacitor should have their 2.5-V via placed directly over and connected to a separate 2.5 
V copper finger, and they should be as close to the capacitor pad as possible, within 25 mils. The ground 
end of the capacitors must connect to the ground flood and to the ground plane through a via. This via 
should be as close to the capacitor pad as possible, within 25mils with as thick a trace as possible. 


2.5-V MCH-M System Memory Low Frequency Bulk Decoupling 


The MCH-M system memory interface requires low frequency bulk decoupling. Place two 100-uF 
electrolytic capacitors between the MCH-M and the first SO-DIMM connector. The power end of the 
capacitors must connect to 2.5 V, and the ground end of the capacitors must connect to ground. Also, the 
output of the 2.5-V regulator must have enough bulk decoupling to ensure the stability of this regulator. 
The amount of bulk decoupling required at the output of the 2.5 V regulator will vary according to the 
needs of different OEM design targets. 


2.5-V SO-DIMM System Memory High Frequency Decoupling 


Discontinuities in the DDR signal return paths will occur when the signals transition between the 
motherboard and the SO-DIMMs. To account for this ground to 2.5 V discontinuity, a minimum of nine 
0603 0.1 uF high-frequency bypass capacitors are required between the SO-DIMMs to help minimize 
any anticipated return path discontinuities that will be created. The bypass capacitors should connect to 
2.5 V and ground. The ground trace should connect to a via that transitions to the ground flood and to 
the ground plane. The ground via should be placed as close to the ground pad as possible. The 2.5-V 
trace should connect to a via that transitions to the 2.5 V copper flood and to the 2.5-V plane. It should 
connect to the closet 2.5-V SO-DIMM pin on either the first or second SO-DIMM connector, with a 
wide trace. The capacitors 2.5 V traces should be distributed as evenly as possible amongst the two SO- 
DIMMs. 


2.5-V SO-DIMM System Memory Low Frequency Decoupling 


The DDR SO-DIMMs require low frequency bulk decoupling. Place a total of four 100-uF capacitors, 
one at each corner of each SO-DIMM connector. The power end of the capacitors must connect to a 2.5- 
V plane, and the ground end of the capacitors must connect to ground plane. The output of the 2.5-V 
regulator must have enough bulk decoupling to ensure the stability of the regulator. The amount of bulk 
decoupling required at the output of the 2.5-V regulator will vary according to the needs of different 
OEM design targets. 


1.25-V DDR VTT High Frequency Decoupling Requirements 


The VTT Island must be decoupled using high-speed bypass capacitors, one 0603 0.1-yF capacitor per 
two DDR signals. These decoupling capacitors connect directly to the VTT Island and to ground, and 
must be spread-out across the termination Island so that all the parallel termination resistors are near 
high-frequency capacitors. The capacitor ground via should be as close to the capacitor pad as possible, 
within 25 mils with as thick a trace as possible. The ground end of the capacitors must connect to the 
ground flood on layer two and to the ground plane on layer three through a via. Finally, the distance 
from any DDR termination resistor pin to a VTT capacitor pin must not exceed more then 100 mils. 
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11.5.10. 1.25-V DDR VTT Low Frequency Bulk Decoupling Requirements 


The VTT Termination Island requires low frequency bulk decoupling. Place one 220-uF electrolytic 
capacitor at each end of the termination island. The power end of the capacitors must connect to the Vtt 
termination island directly, and the ground end of the capacitors must connect to ground. Also, the 
output of the 1.25-V regulator must have enough bulk decoupling to ensure the stability of the regulator. 
The amount of bulk decoupling required at the output of the 1.25-V regulator will vary according to the 
needs of different OEM design targets. 


11.5.11. 1.5-V AGP Decoupling 


The following routing guidelines are recommended for the optimal system design. The main focus of 
these guidelines is to minimize signal integrity problems on the AGP interface of the Intel 
845MP/845MZ chipset (MCH-M). The following guidelines are not intended to replace thorough system 
validation on Intel 845MP/845MZ chipset-based products. 


e A minimum of six 0.01-uF capacitors are required and must be as close as possible to the MCH-M. 
These should be placed within 70 mils of the outer row of balls on the MCH-M for VDDQ 
decoupling. The closer the placement, the better. 


e The designer should evenly distribute placement of decoupling capacitors in the AGP interface 
signal field. 


e Intel recommends that the designer use a low-ESL ceramic capacitor, such as with a 0603 body-type 
X7R dielectric. 


e In order to add the decoupling capacitors within 70 mils of the MCH-M and/or close to the vias, the 
trace spacing may be reduced as the traces go around each capacitor. The narrowing of space 
between traces should be minimal and for as short a distance as possible (1-inch max.). 


e In addition to the minimum decoupling capacitors, the designer should place bypass capacitors at 
vias that transition the AGP signal from one reference signal plane to another. One extra 0.01-uF 
capacitor is required per 10 vias. The capacitor should be placed as close as possible to the center of 
the via field. 


11.5.12. 1.8-V Hub Interface Decoupling 


To improve I/O power delivery, use two 0.1-uF capacitors per each component (i.e. the ICH3-M and 
MCH-M). These capacitors should be placed within 150 mils from each package, adjacent to the rows 
that contain the hub interface. If the layout allows, wide metal fingers running on the VSS side of the 
board should connect the +V1.8 side of the capacitors to the +V1.8 power pins. Similarly, if layout 
allows, metal fingers running on the +V1.8 side of the board should connect the groundside of the 
capacitors to the VSS power pins. 


11.5.13. 3.3-V FWH Decoupling 


A 0.1-uF capacitor should be placed between the Vcc supply pins and the Vss ground pins to decouple 
high frequency noise, which may affect the programmability of the device. Additionally, a 4.7-UF 
capacitor should be placed between the Vcc supply pins and the Vss ground pins to decouple low 
frequency noise. The capacitors should be placed no further than 390 mils from the Vcc supply pins. 
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3.3-V General LAN Decoupling 


e All Vcc pins should be connected to the same power supply. 
e All Vss pins should be connected to the same ground plane. 
e Four to six decoupling capacitors, including two 4.7-UF capacitors are recommended 


e Place decoupling as close as possible to power pins. 


3.3-V Clock Driver Decoupling 


The decoupling caps should be connected taking care to connect the Vdd pins directly to the Vdd side of 
the caps. However, the Vss pins should not be connected directly to the Vss side of the caps. Instead they 
should be connected to the ground flood under the part that is viaed to the ground plane. This is done to 
avoid Vdd glitches propagating out, getting coupled through the decoupling caps to the Vss pins. This 
method has been shown to provide the best clock performance. 


The decoupling requirements for a CK-408 compliant clock synthesizer are as follows: 
e One 10-uf bulk decoupling cap in a 1206 package placed close to the Vdd generation circuitry. 


e Six 0.1-uf high frequency decoupling caps in a 0603-package placed close to the Vdd pins on the 
Clock driver. 


e Three 0.1-uf high frequency decoupling caps in a 0603-package placed close to the VddA pins on 
the Clock driver. 


e One 10-uf bulk decoupling cap in a 1206-package placed close to the VddA generation circuitry 


DDR Power Delivery Design Guidelines 


The following sections summarize the DDR system voltage and current requirements as of the release 
this document. This document is not the original source for these specifications. For more information 
refer to Section 1.1 Related Documentation. 


The following guidelines are recommended for a MCH-M DDR system memory design. The main focus 
of these MCH-M guidelines is to minimize signal integrity problems and improve the power delivery of 
the MCH-M system memory interface and the DDR SO-DIMMs. 
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Figure 95. DDR Power Delivery Block Diagram 
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11.7.1. _DDR Memory Bypass Capacitor Guidelines 


Discontinuities in the DDR signal return paths will occur when the signals transition between the 
motherboard and the SO-DIMMs. To account for this ground to 2.5-V discontinuity a minimum of nine, 
0603, 0.1-uF, high-frequency bypass capacitors are required between the SO-DIMMs to help minimize 
any anticipated return path discontinuities that will be created. The bypass capacitors should connect to 
2.5 V and ground. The ground via should be placed as close to the ground pad as possible. The 2.5-V 
trace should connect to a via that transitions to the 2.5-V copper flood and it should connect to the closet 
2.5-V SO-DIMM pin on either the first or second SO-DIMM connector, with a wide trace. The 
capacitors 2.5-V traces should be distributed as evenly as possible amongst the two SO-DIMMs. Finally, 
the 2.5-V via should be placed as close to the 2.5-V pad as possible. 


11.7.2. 2.5-V Power Delivery Guidelines 


The 2.5-V power for the MCH-M system memory interface and the DDR-SO-DIMMs is delivered 
around the DDR command, control, and clock signals. Special attention must be paid to the 2.5-V 
copper flooding to ensure proper MCH-M and SO-DIMM power delivery. This 2.5-V flood must extend 
from the MCH-M 2.5-V power vias all the way to the 2.5-V DDR voltage regulator and its bulk 
capacitors, located at the end of the DDR channel beyond the second SO-DIMM connector. The 2.5-V 
DDR voltage regulator must connect to the 2.5-V flood with a minimum of six vias, and the SO-DIMM 
connector 2.5-V pins as well as the MCH-M 2.5-V power vias must connect to the 2.5-Vcopper flood. 
The copper flooding to the MCH-M should include at least seven fingers to allow for the routing of the 
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DDR signals and for optimal MCH-M power delivery. The copper fingers must be kept as wide as 
possible in order to keep the loop inductance path from the 2.5-V voltage regulator to the MCH-M at a 
minimum. In the areas where the copper flooding necks down around the MCH-M make sure to keep 
these neck down lengths as short as possible. The 2.5-V copper flooding under the SO-DIMM 
connectors must encompass all the SO-DIMM 2.5-V pins and must be solid except for the small areas 
where the clocks are routed within the SO-DIMM pin field where they connect to their specified SO- 
DIMM pins. 


Additionally, a small 2.5-V cooper flood shape should be placed under the MCH-M, to encompass and 
increase the copper flooding to the back row of 2.5-V MCH-M pins. This flood must not be placed 
under any of the DDR signals. In order to maximize the copper flooding these signals should be kept as 
short as possible in order to reduce the amount of serpentining needed in this area on the bottom layer. 
Also, a minimum of 12-mil isolation spacing should be maintained between the copper flooding and the 
DDR signals. Finally, the six MCH-M 2.5V high frequency decoupling capacitors, located on the top 
signal layer, should have their 2.5-V via placed directly over and connected to a separate 2.5-V copper 
finger. Refer to Section 11.5 for decoupling capacitors. 
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Intel 845MP/845MZ Chipset DDR Reference Board Power 
Delivery 


Figure 96 shows the power delivery architecture for the Intel 845MP/845MZ Chipset DDR memory 
subsystem. This power delivery example provides support for the suspend-to-RAM (STR) and the full 
Power-on State. 


Figure 96. Intel 845MP/845MZ Chipset DDR Power Delivery Example 
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NOTES: 
1. Designer must follow following recommendations. 
2. VDD & VDDQ (2.5 V) must stay on to drive CKE signals in S3 state. 
3. During S3 state VTT and SMRCOMP can be turned off. 
4. VTT must have smooth soft start to prevent glitches. 
5. VREF(DDR) & SDREF(MCH-M) must stay on to acknowledge the state of CKE signals in S3 state. 


Following requirements must be met in order to turn off DDR Vtt in the S3 power state: 


MCH-M VCCSM (2.5 V) and SDREF must stay on to drive CKE signals in S3. DDR Vtt must have a 
smooth soft start to prevent glitches that can affect CKE pins being driven low. DDR Vtt must be stable 
and within voltage tolerance specification before ICH deasserts reset (PCIRST) to the MCH-M. 
Optional: Vtt to SMRCOMP can be off in S3 following the same above requirements. Please note MCH- 
M will enable a weak pull-up when reset is asserted, so the command signals should all be high during 
S83. 


DDR Reference Voltage 


The table below has grouped the voltage and current specifications together for each the MCH-M, 
memory and termination voltage. There are 7 voltages specified here fora DDR VR system. Although, 
there are only 2 unique voltage regulators for 2.5 V and 1.25 V nominal, each specific power rail 
described here has a unique specification. Described below are the memory components themselves first 
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(the top 3 listed) and the MCH-M requirements (next row of 3) and finally the termination voltage and 
current requirements. 


For convenience, tolerances are given in both % and Volts though validation should be done using the 
spec exactly as it is written. The voltage specs are clearly defined under “Specification Definition”. If 
this states a tolerance in terms of volts (as Vref says + 0.050 V) then that specific voltage tolerance 
should be used, not the a percentage of the measured value. Likewise, percentages should be used where 
stated. If not stated then either way if fine. 


Voltage specs are defined as either “Absolute” or “Relative”. These are described below: 


Type Of Specification Description 


Absolute Specification This is a standard specification most commonly used. This means that 
the voltage limits are based on a fixed nominal voltage and have a 
symmetric + tolerance added to determine the acceptable voltage range. 
For example, Vdd’s spec does not depend on any other voltage levels. It 
is simply 2.5 V + 8%. 


Relative Specification This is a specification whose nominal value is not fixed but is relative to or 
is a function of another voltage. This means that the other voltage must 
be measured to know what the nominal value is and then the symmetrical 
+ tolerance added to that measured value. For example, Vref’s spec 
depends on the actual value of Vdd to determine Vdd/2 and then 
tolerance +0.050 V from this calculated value. 


From the table below, it can be seen that only the 2.5-V supply is fixed an absolute specification, whereas 
all of the 1.25-V nominal supplies are relative to the 2.5-V supply directly or another 1.25-V supply 
which is then relative to the 2.5-V supply. Due to these 1.25-V relative specifications, it becomes very 
important that the 1.25-V supply can track the variations in the 2.5V supply and respond according to the 
2.5 V variations. This can be implemented as shown in the block diagram in Figure 96 where the 2.5-V 
output is divided in half and used to generate the 1.25-V reference into the 1.25-V VR controller design. 
In this manner, the 1.25-V VR will respond proportionally to variations in the 2.5-V supply improving 
the voltage margin of the relative supply requirements and overall memory system stability. 


It should be noted that at launch, all of specifications in this document were current, however it is the 


current specifications are considered to be higher than actually expected and will be reduced in future 
specifications. 
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DDR SDRAM Memory Voltage & Current Specification 
Name "Vdd" "Vddq" "Vref" Description 
PURPOSE CORE I/O SUPPLY I/O REFERENCE 
SUPPLY VOLTAGE , SUPPLY VOLTAGE, 
VOLTAGE, | STATIC STATIC 
STATIC 
SPECIFICATION Vdd Vddq Vref = (Vdd/2) +0.050 V ((2.5 V+/-8%)/2) +0.050 V 
DEFINITION 
VOLTAGE Nominal | 2.500 2.500 1.250 
(Vv) 
TOLERANCE (£%) 8.0% 8.0% 4.0% 
TOLERANCE (+-V) | 0.200 0.200 0.050 
MAX ABSOLUTE 2.700 2.700 1.400 ((2.5 V+8%)/2)+0.050 V 
SPEC VALUE (V) 
MIN ABSOLUTE 2.300 2.300 1.100 ((2.5 V-8%)/2)-0.050 V 
PEC VALUE (V) 
MAX RELATIVE na na (measuredVdd/2)+0.050 V 
SPEC (calculated 
from measured 
"Vdd" value) 
MIN RELATIVE na na (measuredVdd/2)-0.050 V 
SPEC (calculated 
from measured 
"Vdd" value) 
Idd (max) Iddq (max) lref (max) 
ABSOLUTE 5.000 0.920 0.001 
MAXIMUM 
CURRENT 


REQUIREMENTS 
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Table 62. MCH-M DDR Voltage and Current Specifications 


REQUIREMENTS 


Name “"VCCSM" "SDREF" "Vtt"= "SMRCOMP" Description 
PURPOSE MCH-M MCH-M REFERENCE SMRCOMP 
DDR SUPPLY VOLTAGE, TERMINATION SUPPLY 
SUPPLY STATIC VOLTAGE, STATIC 
VOLTAGE 
(/O), 
STATIC 
DEFINITION VCCSM SDREF=(VCCSM/2) Vtt = ("Vref")+/-0.040V (((2.5 V+/-8%)/2)+/- 
+2% 0.050 V)+/-0.040) 
VOLTAGE 2.500 1.250 1.250 
Nominal (V) 
TOLERANCE (£%) | 5.0% 2.0% 3.2% 
TOLERANCE (+V) | 0.125 0.025 0.040 
MAX ABSOLUTE 2.625 1.339 1.440 (((2.5 V+8%)/2) + 
SPEC VALUE (V) 0.050 V)+0.040) 
MIN ABSOLUTE 2.375 1.164 1.060 (((2.5 V-8%)/2) -0.050 
SPEC VALUE (V) V)-0.040) 
MAX RELATIVE na (measuredVCCSM/2)+ | (measured Vref)+0.04V 
SPEC (calculated 2% 
from measured 
"VCCSM" value) 
MIN RELATIVE na (measuredVCCSM/2) - | (measured Vref)-0.040V 
SPEC (calculated 2% 
from measured 
"VCCSM" value) 
lvecsm Isdref (max) Ittrc (max) 
(max) 
ABSOLUTE 1.900 0.010 0.040 
MAXIMUM 
CURRENT 
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Termination Voltage and Current Specifications 


Name "vit" Description 
PURPOSE TERMINATION SUPPLY 
VOLTAGE, STATIC 
DEFINITION Vtt = ("Vref")+ 0.040 V (((2.5 V+/-8%)/2) + 0.050 V) +0.040 


VOLTAGE Nominal (V) 


1.250 


TOLERANCE (+%) 3.2% 

TOLERANCE (£V) 0.040 

MAX ABSOLUTE SPEC VALUE 1.440 (((2.5 V+8%)/2)+0.050 V)+0.040 
(V) 

MIN ABSOLUTE SPEC VALUE (V) | 1.060 (((2.5 V-8%)/2)-0.050 V)-0.040 


MAX RELATIVE SPEC (calculated 
from measured "VCCSM" value) 


(measured Vref)+0.040 V 


MIN RELATIVE SPEC (calculated 
from measured "VCCSM" value) 


(measured Vref)-0.040 V 


Itt (max) 


ABSOLUTE MAXIMUM CURRENT 
REQUIREMENTS 


2.400 


11.7.4.1. 


VREF Generation 


It may also be noted in Figure 95 that when the 1.25-V reference is generated from the 2.5-V supply a 
buffer is used. A buffer has also been used to provide this reference to the system for the MCH-M and 
memory. Specifically, this is the “VREF” signal to the memory and the “SDREF” signal to the MCH-M. 
Our reference design utilizes this buffer to provide the necessary current to these devices, which the 
simple resistor divider is not capable of providing. This “SDREF” voltage to the MCH-M has the tightest 


tolerance in the memory system of 4 


t 2%. Using common 1% resistors consumes 1% of this 2% tolerance. 


This means SDREF must now be controlled to a 1% tolerance (i.e. be able to divide VCCSM/2 within 

1%). A simple resistor divider is not a voltage regulator and is most definitely not a current source. Any 
current drawn across the resistor divider used to generate this 1.25-V reference will cause a voltage drop 
across the top resistor that distorts or biases this reference to a lower voltage. 
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Table 64. MCH-M DDR I/O 


NAME VccsM' SDREF 
MCH-M DDR SUPPLY VOLTAGE MCH-M REFERENCE SUPPLY 
PURPOSE (I/O), STATIC VOLTAGE, STATIC 
VCCSM SDREF =( VCCSMz+ 5%) / 2 
VOLTAGE Nominal (V) 2.500 "+ 5%" 1.250 "+ 2%" 
TOLERANCE (+/-V) 0.125 0.025 
Vmax(V) 2.625 1.275 
Vmin(V) 2.375 1.225 
Ivecsm (max) Isdref (max) 
Imax 1.400 0.010 


NOTE: MCH-M VREF REQUIREMENTS: the MCH-M core is called "VCCSM" =+2.5 V 5%. SDREF is ("VCCSM"+ 
5%) /2 +2%. This means that whether the 2.5v is 5% high or low, we need to be able to divide that voltage 
by 2 with a 2% accuracy. This basically means to use 1% resistors, or better. 


As shown in Table 64, the max current required by the MCH-M for the SDREF input is 0.010 A. This is 
too big of a load for a resistor divider. Some sample calculations are shown in the table below. It is not 
possible to maintain regulation within 2% using a resistive divider without using a resistor so small that 
the 2.5-V current requirement becomes prohibitive. Hence, a buffer is required due to the 10-mA current 
requirement of the MCH-M SDREF. 


Table 65. Effects of Varying Resistor Values in the Divider Circuit 


Rdivider Leakage Rtop Vdroop I(2.5) total=2.5v/2R 
(ohms) (A) (V) (A) 
1 0.01 0.01 1.25 
10 0.01 0.1 0.125 
100 0.01 1 0.0125 
1000 0.01 10 0.00125 
10000 0.01 100 0.000125 
100000 0.01 1000 1.25E-05 
1000000 0.01 10000 1.25E-06 


Rdivider: This is the resistor value selected to form the divider. Assumes both top and values are equal as 
required for divide by 2. 


Leakage: This is the amount of leakage current which needs to sourced from the 2.5-V supply, across the 
divider’s top resistor (Rtop) and out to the MCH-M SDREF input or the DDR VREF input. This current 
does not go across the bottom resistor. 


Rtop Vdroop: This is the resulting voltage droop across Rtop as a result of the leakage current. 


1(2.5) total=2.5 V/2R This is the total current through divider. This is calculated to consider the amount 
of current & power used as a DC current through the divider. 
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Table 66. 


Note: 


Table 67. 


Note: 
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The implementation of a buffer is also required by the DDR. The same VREF may be used for 
both MCH-M and the DDR as well. 


DDR VREF Requirements 


Making the same calculations for the DDR loading, results to find the max Vref load of 1 mA, a divider 
is STILL NOT feasible here as the load of 1 mA causes unacceptable drop across even small Rs, which 
waste power. 


MCH-M VREF Calculation 


NAME Vdd Vref 
I/O REFERENCE SUPPLY 

PURPOSE CORE SUPPLY VOLTAGE , STATIC VOLTAGE, STATIC 

Vdd Vref = (Vdd=/-8%) / 2 
VOLTAGE Nominal (V) 2.500(+/-8%) 1.250 
TOLERANCE (+/-V) 0.200 0.050 
Vmax(V) 2.700 1.300 
Vmin(V) 2.300 1.200 

Idd lref 

Section 11.7.3 5.000 0.001 


The DDR core is called "Vdd" =+2.5 V +/-8% (= 40.2 V). VREF is ("Vdd"+/-8% )/2 +50 mV. This 
means that whether the 2.5 V is 8% high or low, we need to be able to divide that voltage by 2 within a 
50-mV accuracy. This basically means to use 1% resistors, or better. 


Reference Distortion Due to Load Current 


R(ohms) I(A) Vdroop(V) 12.5 total=2.5v/2R(A) 
1 0.001 0.001 1.25 
10 0.001 0.01 0.125 
100 0.001 0.1 0.0125 
1000 0.001 1 0.00125 
10000 0.001 10 0.000125 
100000 0.001 100 1.25E-05 
1000000 0.001 1000 1.25E-06 


As for the MCH-M, a calculation can be made for the DDR. This shows that even with the slight load of 
1 mA by the DDR it is still not feasible to use a simple resistor divider. Using the max leakage specs 
provided today and trying to maintain an error of less than 1%( 12.5 mV) one needs to decrease the 
resistor values such that the current just to source the divider becomes unacceptable. A divider alone 
does not become an acceptable solution until current requirements are in the 100-uA range. Today, it is 
not possible to guarantee this type of current requirement for these applications. Hence, the use of a 
buffer is highly recommended for these reference voltage requirements. 
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11.7.5. 


DDR SMRCOMP Resistive Compensation 


The MCH-M uses a compensation signal to adjust the system memory buffer characteristics over 
temperature, process, and voltage variations. The DDR system memory (SMRCOMP) must be 
connected to the DDR termination voltage (1.25 V) through a 30 Q +1% resistor and one 0603 0.1-yF 
decoupling capacitor to ground. Place the resistor and capacitor as close to the MCH-M as possible, 
within 1.0 inch of the MCH-M package. The compensation signal and the VTT trace should be routed 
with as wide a trace as possible, minimum of 12-mils wide and isolated from other signals with a 
minimum of 10-mils spacing. 


Figure 97. SMRCOMP Recommendation 


11.7.6. 


11.8. 
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DDR Vtt (1.25 V) 


Less than 1" 


30.1 Ohms 
+/- 1% 


MCH-M 0.1 uF 


SMRCOMP 


DDR VTT Termination 


All DDR signals, except the command clocks, must be terminated to 1.25 V (VTT) using 5% resistors at 
the end of the channel opposite the MCH-M. Place a solid 1.25-V (VTT) termination island on the top 
signal layer, just beyond the last SO-DIMM connector. The VTT Termination Island must be at least 50- 
mils wide. Use this termination island to terminate all DDR signals, using one resistor per signal. 
Resistor packs are acceptable, with the understanding that the signals within an RPACK are from the 
same DDR signal group. No mixing of signals from different DDR signal groups is allowed within an 
RPACK. The parallel termination resistors connect directly to the VTT Island on the top signal layer. 


Clock Driver Power Delivery Design Guidelines 


Special care must be taken to provide a quiet VddA supply to the Ref Vdd, VddA and the 48MHz Vdd. 
These VddA signals are especially sensitive to switching noise induced by the other Vdd’s on the cock 
chip. They are also sensitive to switching noise generated elsewhere in the system such as CPU VRM. 
The CLC Pie filter should be designed to provide the best reasonable isolation. Intel recommends that a 
solid ground plane be underneath the clock chip on layer 2. (Assuming top trace is layer 1). It is also 
recommended that a ground flood be placed directly under the clock chip to provide a low impedance 
connection for the Vss pins. 


For ALL power connections to planes, decoupling caps and vias , the MAXIMUM trace width allowable 
and shortest possible lengths should be used to ensure lowest possible inductance. The decoupling caps 
should be connected as shown in the illustration taking care to connect the Vdd pins directly to the Vdd 
side of the caps. However the Vss pins should not be connected directly to the Vss side of the caps. 
Instead they should be connected to the ground flood under the part that is viaed to the ground plane. 
This is done to avoid Vdd glitches propagating out, getting coupled through the decoupling caps to the 
Vss pins. This method has been shown to provide the best clock performance. 
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The ground flood should be viaed through to the ground plane with no less than 12-16 vias under the 
part. It should be well connected. For all power connections, heavy duty and/or dual vias should be used. 
It is imperative that the standard signal vias and small traces not be used for connecting decoupling caps 
and ground floods to the power and ground planes. VddA should be generated by using a CLC filter. 
This VddA should be connected to the Vdd side of the three capacitors that require it using a hefty trace 
on the top layer. This trace should be routed from the CLC filter using a star topology. 
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Figure 98. Decoupling Capacitors Placement and Connectivity 
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12. System Design Checklist 


12.1. Host Interface 


Table 68. Resistor Recommendations 


Mobile Intel Pentium 4-M — Resistor Recommendations 


Signal System Pull-up/ Q Notes v 
Pull-down 
H_A[35:3]# Connect A[31:3]# to A[35:32]# are not supported by the 
MCH-M. Leave chipset. Has internal pull-up to 
A[35:32]}# as No VCC_CORE 
Connect 
H_RESET# Pull-up to 51. Q+1% Place resistor < 0.1” from CPU 
VCC_CORE interface 
H_IERR# Pull-up to 10 kQ Required pull-up for noise reduction 
VCC_CORE 
H_FERR# Pull-up to Use Voltage Translation Circuit 
VCC_CORE 
COMP[1:0] Pull-down to GND 51.12 41% Individual pull-down resistor 
CPU_VR_VID [4:0] Pull-up to V3.3S 1kQ 
TESTHIO/BYPASSEN# Pull-up to The TESTHI pins should be tied to the 
S HO VCC_CORE processor VCC using a matched 
TESTHIVH GBT resistor, where a matched resistor has 
TESTHI2/H MCLKO a resistance value within + 20% of the 
~ impedance of the board transmission 
TESTHI3/ H_MCLK41 line traces. For example, If the trace 
TESTHI4/ H MCLK2 impedance is 50 ohm, then a value 
- between 40Q and 60Q is required. The 
TESTHI5/ H_MCLK3 TESTHI pins may use individual pull- 


S / 4 up resistors or be grouped together as 
TESTHIGIN_BRS detailed below. A matched resistor 
TESTHI9/H BR2# should be used for each group: 


TESTHI10/H_BR1# 1) TESTHI[1:0] 
2) TESTHI[5:2] 
3) TESTHI[10:8] 


TESTHI6/ITPCLKOUTO These pins as differential clock for an 
ITP port designed on the motherboard. 
TESTHIZ/TPCLKOUT1 if the ITPCLKOUT[1:0] pins are not 
used then they may be connected 
individually to VCC using matched 
resistors or grouped with TESTHI[5:2] 
with a single matched resistor. If they 
are being used, individual termination 
with 1-KQ resistors is required. Tying 
ITPCLKOUT[1:0] directly to VCC or 
sharing a pull-up resistor to VCC will 
prevent use of debug interposers. 
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Mobile Intel Pentium 4-M — Resistor Recommendations 


Signal System Pull-up/ Q Notes v 
Pull-down 
This implementation is strongly 
discouraged for system boards that do 
not implement an onboard debug port. 
As an alternative, group 2 
(TESTHI[5:2]), and the 
ITPCLKOUT[1:0] pins may be tied 
directly to the processor VCC. This 
has no impact on system functionality. 
TESTHI[0] may also be tied directly to 
processor VCC if resistor termination 
is a problem, but matched resistor 
termination is recommended. In the 
case of the ITPCLKOUT[1:0] pins, 
direct tie to VCC is strongly 
discouraged for system boards that do 
not implement an onboard debug port. 
MCERR# NC 
AP[1:0] NC 
BINIT# NC 
DP[3:0] NC 
RSP# NC 
H_A20M# Pull-up to 200 Q 
VCC_CORE 
H_IGNNE# Pull-up to 200 Q 
VCC_CORE 
H_INTR Pull-up to 200 Q 
VCC_CORE 
H_NMI Pull-up to 200 Q 
VCC_CORE 
H_STPCLK# Pull-up to 200 Q 
VCC_CORE 
H_SMI# Pull-up to 200 Q 
VCC_CORE 
H_DPSLP# Pull-up to 200 Q 
VCC_CORE 
H_CPUSLP# Pull-up to 200 Q 
VCC_CORE 
H_INIT# Pull-up to 200 Q 
VCC_CORE 
H_BRO# Pull-up to 220 Q 
VCC_CORE 
H_BPM[5:0] Pull-up to 510 
VCC_CORE 
PM_CPUPERF# Terminate to 200 Q 
VCC_CORE 
H_PWRGD Pull-up to 300 Q 
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Mobile Intel Pentium 4-M — Resistor Recommendations 


Signal System Pull-up/ Q Notes v 
Pull-down 


VCC_CORE 


NOTE: Default tolerance for resistors is + 5% unless otherwise specified. 


12.2. In Target Probe (ITP) 


Table 69. In Target Probe (ITP) 


Mobile Intel Pentium 4 Processor-M — ITP (In Target Probe) 


Signal System Pull- Q Series Notes v 
up/Pull-down Damping 

ITP_TDI Pull-up to 150 Q 
VCC_CORE 

ITP_TDO Pull-up to 75Q 
VCC_CORE 

ITP_TRST# Pull-down to GND 680 QO If ITP/TAP unused pull-down with 1.5 

kQ 

ITP_PREQ# Pull-up to 51Q 
VCC_CORE 

ITP_PRDY# Pull-up to 51Q 240 Q Place resistor < 1” from port; Debug port 
VCC_CORE must be at end of trace; 


See Spec. Update for latest details 


ITP_D_TMS Pull-up to 39 Q Place resistor < 1” from port; Debug port 
VCC_CORE must be at end of trace 

ITP_D_TCK Pull-down to GND 27.40 Place resistor < 1” from port; Debug port 

must be at end of trace 

ITP_RST# Pull-up to 51 Q ++ Place resistor < 1” from port; Debug port 
VCC_CORE 1% must be at end of trace 

DBRESET# Pull-up to V3.3 150 Q 

ITP_POWERON Pull-up to 1.5 kQ 
VCC_CORE 
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12.3. 


Table 70. 


Thermal Sensor 


Thermal Sensor Signals 


Mobile Intel Pentium 4 Processor-M — Thermal Sensor 


Signal System Pull-up/Pull- Q Notes v 
down 
ADD[1:0] Pull-up to V3.3S 1kQ 
STBY# Pull-up to V3.3S 10 kQ 
SMBDATA Pull-up to V3.3S 10 kQ 
SMBCLK Pull-up to V3.3S 10 kQ 
THRM_ALERT# Pull-up to V3.3S 10 kQ To enable alert, ALERT# can be connected to 
THRM# on ICH-M 
DXP, DXN Route both signals on same layer 


12.4. 


Table 71. 


PLL[2:1] PLC Filter 


PLL[2:1] RLC Filter 


Mobile Intel Pentium 4 Processor-M — PLL[2:1] RLC Filter 


Device Value Notes v 
4.7 UH at 80 mA or 10 pH at 60 mA Rated for DC current > 60 mA 
Cc 22-100 UF ESR<0.3 Q 
ESL<5 nH 


Tolerance + 20% 


12.5. 
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Table 72. 


Decoupling Recommendation 


Decoupling Recommendation 


Mobile Intel Pentium 4 Processor-M — High Frequency Decoupling Recommendations* 


Signal Configuration F Qty Notes v 
+VCC_CORE See Processor 10 uF_6.3 38 Use 2-3 vias per pad 
Power Delivery V for reduced 
Design inductance during 
Recommendations layout. Placement 
should be near 
processor for all 
NOTE: *All decoupling guidelines are recommendations based on our reference board design. Customers will need 


to take their layout and PCB board design into consideration when deciding on their overall decoupling 


solution. 
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12.6. CK-408 Clock Checklist 


Table 73. Resistor Recommendation 


Connect to ICH3-M STPCPU# 


Terminate to ground through a 475 Q + 1% resistor. 
Brought in through V3.3S coming through a series resistor of 
10 kQ + 5% 

Series resistor of 33 Q+1% 

Series resistor of 33 Q+1% 

Connect to ICH3-M STPPCl# 

Connect to ANDED SLP_S1# and SLP_S3# powered by 
non-switch +V3.3. 

Series resistor of 33 Q + 5% 

Pull up to VCC3_CLK with a 1 K resistor. 

Pull down to GND with 1 K resistor. 
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Pull down to ground through a1 K+ 5% resistor. Refer to the reference 
schematics. 

Connect to SO-DIMMs. Refer to the reference 
schematics. 

Connect to SO-DIMMs. Refer to the reference 
schematics. 

Connect to ICH3-M. Refer to the reference 
33 Q +5% series resistor schematics. 

Connect to VCC3_CLK and decouple with 0.1 uF +5% Refer to the reference 
value. schematics. 

VDD_48MHZ Connect to VCC3_CLK and decouple with 0.1 uF +5% Refer to the reference 
value. schematics. 


VDDA Connect to VCC3_CLK and decouple with 0.1 uF +5% Refer to the reference 
value. schematics. 
Connect to ground. Refer to the reference 
schematics. 
Connect to ground. Refer to the reference 
schematics. 
Connect to ground. Refer to the reference 
schematics. 


Connect to inverted and delayed VCC_CORE pwrgd Po 
Refer to the reference 
schematics. 

Refer to the reference 
schematics. 
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12.7. DDR SO-DIMMO Connector 


Table 74. DDR SO-DIMM0 Recommendations 


S#[0] Connect to SCS#[0] pin on MCH-M Refer to the reference 
schematics. 
S#[1] 
CKE[0] 
CKE[1] 
A(12:0] 


Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to SCS#[1] pin on MCH-M Refer to the reference 


schematics. 
Connect to a 56 ohm + 5% parallel termination resistor tied 


to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SCKE/[0] pin Refer to the reference 


schematics. 
Connect to a 56 ohm + 5% parallel termination resistor tied 


to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SCKE[1] pin Refer to the reference 


deena F : schematics. 
Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 
Connect to the MCH-M SMA[12:0] pins 


Connect to SO-DIMM1 with a 10 Q + 5% resistor 


Refer to the reference 
schematics. 


Connect to the MCH-M SRAS# pin Refer to the reference 


schematics. 
Connect to SO-DIMM1 with a 10 Q + 5% resistor 


Connect to the MCH-M SCAS# pin 
Connect to SO-DIMM1 with a 10 Q + 5% resistor 


Refer to the reference 
schematics. 


Connect to the MCH-M SWE# pin Refer to the reference 


schematics. 
Connect to SO-DIMM1 with a 10 Q + 5% resistor 


Connect to the MCH-M SBS[1:0] pins 
Connect to SO-DIMM1 with a 10Q + 5% resistor 


Refer to the reference 
schematics. 


Connect to MCH-M SDQ[63:0] signals through 22 ohm + 5% 
series resistors 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25V DDR Termination Voltage) 


Connect to MCH-M SCB[7:0] signals through 22 ohm + 5% 
series resistors 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vit (1.25 V DDR Termination Voltage) 


Connect to MCH-M SDQSJ[8:0] signals through 22 ohm + 5% 
series resistors 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 
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Refer to the reference 
schematics. 


For systems not 
implementing ECC SO- 


DIMMS CB[7:0] can be left 


as no connect 


For systems not 
implementing ECC SO- 


DIMMS DQS{[8] can be left 


as no connect 
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DM[8:0] / Connect to Ground Refer to the reference 

DQS[17:9] schematics. 

CK[2:0] Connect to the MCH-M SCK[2:0] pins Refer to the reference 
schematics. 

CK#[2:0] Connect to the MCH-M SCK#[2:0] pins Refer to the reference 
schematics. 

SA[2:0] Connect to ground. Refer to the reference 
schematics. 


DA Connect to SMB_DATA and SMB_CLK with 10 KQ resistor Refer to the reference 
CL pull-ups to +V3.3Always schematics. 
DD 

Ss 


Ss 
Ss 
Vv Connect to DDR 2.5 V Refer to the reference 
schematics. 
VDDQ Connect to DDR 2.5 V Refer to the reference 
schematics. 


VREF Connect to DDR Reference Voltage (Vref) Refer to the reference 
ie schematics. 
Connect to a 0.1 uF capacitor tied to ground 
VS Connect to ground. Refer to the reference 
schematics. 


VDDSPD Serial EEPROM positive power supply (wired to a separate Refer to the reference 
pin at the connector, which supports operation from a schematics. 
minimum of 2.3 V to a maximum of 3.6 V). This pin is 
isolated from the Vdd/Vddq supply voltages. 


Recommend connecting this to 3.3VAlways 


VDDID No Connect. Refer to the reference 
schematics. 
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12.8. DDR SO-DIMM1 Connector 


Table 75. DDR SO-DIMM0 Recommendations 


[12:0] 
RAS# 


Connect to SCS#[2] pin on MCH-M 


Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to SCS#[3] pin on MCH-M 


Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SCKE[2] pin 


Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SCKE[3] pin 


Connect to a 56 ohm + 5% parallel termination resistor tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SDQ[63:0] pins through 22 ohm + 
5% series resistors described in Sect. 6 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SCB[7:0] pins through 22 ohm + 5% 
series resistors described in Sect. 6 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage) 


Connect to the MCH-M SDQSJ[8:0] pins through 22 ohm + 
5% series resistors described in Section 6. 


Connect to a 56 ohm + 5% parallel termination resistors tied 
to Vtt (1.25 V DDR Termination Voltage). 


Refer to the reference 
schematics. 


Refer to the reference 
schematics. 


Refer to the reference 
schematics. 


Refer to the reference 
schematics. 


Refer to the reference 
schematics. 
Refer to the reference 
schematics. 
Refer to the reference 
schematics. 
Refer to the reference 
schematics. 
Refer to the reference 
schematics. 


Refer to the reference 
schematics. 


For systems not 
implementing ECC SO- 
DIMMS CB[7:0] can be left 
as no connect 


For systems not 
implementing ECC, SO- 
DIMMS DQS{[8] can be left 
as no connect. 


DM[B8:0] / Connect to Ground Refer to the reference 

DQS[17:9] schematics. 

CK[2:0] Connect to the MCH-M SCK[5:3] pins Refer to the reference 
schematics. 

CK#[2:0] Connect to the MCH-M SCK#{[5:3] pins Refer to the reference 
schematics. 
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SA[2:0] Connect SA2 and SA1 to ground Refer to the reference 
schematics. 
Connect SAO to V3.3S 
SDA Connect to SMB_DATA and SMB_CLK with 10KQ resistor Refer to the reference 
ull-ups to +V3.3Always schematics. 
SCL p P' y' 
Connect to DDR 2.5 V Refer to the reference 
schematics. 
Connect to DDR 2.5 V Refer to the reference 
schematics. 


Connect to DDR Reference Voltage (Vref) Refer to the reference 


: . schematics. 
Connect to a 0.1-uF capacitor tied to ground 


VSS Connect to ground. Refer to the reference 
schematics. 


VDDSPD Serial EEPROM positive power supply (wired to a separate Refer to the reference 
pin at the connector, which supports operation from a schematics. 
minimum of 2.3 V to a maximum of 3.6 V). This pin is 
isolated from the Vdd/Vddq supply voltages. 


Recommend connecting this to 3.3VAlways 


VDDID No Connect. Refer to the reference 
schematics. 


Table 76. DDR Extra 


RCVENOUT# Connect to MCH-M RCVENIN# pin 
RCVENIN# Connect to MCH-M RCVENOUT# pin 


VCCSM[38:0] Connect MCH-M VCCSM pins to 2.5 V nd 


SDREF Connect to DDR Reference Voltage (Vref) 
Connect to a 0.1-uF capacitor tied to ground 
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MCH-M Signals 


Processor System Bus Signals 
MCH-M - Processor System Bus (PSB) Signals 
Signal System Q Notes v 
Pull-up/Pull-down 
H_D#[63:0], Route all signals between processor and MCH- 
H_A#[31:3], M with board trace impedance 
H_REQ#/[4:0], 
H_RS#[2:0] 
H_RESET# Route all signals between processor and MCH- 
M with 55 QO + 1% trace impedance; Also drives 
H_RESETX w/ 0 Q series damping 
H_ADS#, Route all signals between processor and MCH- 
H_BNR#, M with 55 Q + 1% trace impedance 
H_BPRI#, 
H_DBSY#, 
H_DEFER#, 
H_DRDY#, 
H_HIT#, 
H_HITM#, 
H_LOCKz#, 
H_TRDY# 
H_XRCOMP Connect to GND 24.9Q 41% Referencing a 50-Q buffer impedance 
H_YRCOMP 
SCK6/CLK6, No Connect 
SCK#6/CLK7, No Connect 
SCK7/CLK10, No Connect 
SCK#7/CLK11, No Connect 
SCK8/CLk9, No Connect 
SCK#8/CLK8 No Connect 
HXSWING 
HYSWING 


NOTE: Please refer to Customer Reference Board schematic for SCKE[3:0] connection. Also SCS#[5:4] are NC. 


Intel does not support SCS[5:4]. 
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Table 78. 


Table 79. 


Miscellaneous Signals 
MCH-M - Miscellaneous Signals 
Signal System Pull-up/Pull-down Q Notes v 
AGP_RCOMP Connect to GND 36.5 O + 1% For AGP devices 
Referencing a 55-Q board impedance 
HUB_RCOMP Pull-up to VCC1_8 36.5 QO + 1% Referencing a 55-Q board impedance 
SMRCOMP Connect to DDR Termination 
Voltage (Vtt) through a 30.1 
Q+1% pull-up resistor. 
Connect to a 0.1-uF 
capacitor tied to ground. 
Decoupling Recommendation 
MCH-M - High Speed Decoupling Recommendations 
Signal Configuration F Qty Notes v 
HUB_VREF Decouple to GND 0.01 uF 1 Place close to MCH-M 
SM_VREF Decouple to GND 0.1 WF 1 Place as close as possible to the 
MCH-M SDREF Input (J21/J9) 
+VCC_CORE Decouple to GND 0.1 WF 10 Distribute as close as possible to 
MCH-M VTTFSB Quadrant 
(VTTFSB) Decouple to GND 10.0 uF 3 
+V1.5S MCH Decouple to GND 0.1 UF 6 Distribute as close as possible to 
MCH-M AGP/Core Quadrant 
(VCCAGP) Decouple to GND 10.0 uF 2 8 
100 uF 1 
+V1.8S_ MCH Decouple to GND 0.1 uF 3 Distribute as close as possible to 
MCH-M Hub Interface Quadrant 
(VCCHL) Decouple to GND 10 pF 1 
+V2.5 for MCH Decouple to GND 0.1 WF 6(min) Distribute as close as possible to 
MCH-M System Memory Quadrant; 
22.0uF | 2 
100 uF 3 
150 uF 
+V2.5 for DDR Decouple to GND 0.1 WF 9(min) One 0.1 UF cap per power pin. Place 
each cap close to DDR pin. 
100 uF 4 
150 uF 5 
+V1.25V Decouple to GND 0.1 WF 54(min) Place one cap close to every 2 pull up 
resistors termination. 
NOTE: Please check on Low Frequency Decoupling values for the 2.5 DDR and 2.5 MCH-M. 
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Table 80. Reference Voltage Dividers 


MCH-M - Reference Voltage Dividers* 


Signal System Q F Notes v 
Pull-up/Pull- 
down 


SM_VREF 


HUB_VREF Voltage divider 301 Q+ 0.01 uF Place divider pair in middle of bus. Divided 
with w/ cap and | 1% (both) voltage is [1/2]*1.8 V. 

0 Q in parallel 
to bottom 
resistor 
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12.10. AGP 


Table 81. Resistor Recommendation 


AGP — Resistor Recommendations 
Signal System Q Series Notes 
Pull-up/Pull- Damping 
down 

AGP_SBSTB# Have internal pull-downs. 

AGP_ADSTB[1:0]# 

ST[0] Pull-down to GND 2kQ ST[0] signal pulled low indicates that 
system memory is DDR SDRAM 

ST[2:1] Pull-up to V1.5S 8.2 kQ It is required that ST[2:1] have site for 
external pull-down resistor to ground, 
but the resistor should not be 
populated. 

AGP_PERR# Pull-up to V1-5S 8.2 kQ 

AGP_SERR# 

AGP_PIPE# Have internal pull-ups. 

AGP_GNT# 

AGP_ADSTB[1:0] 

AGP_SBSTB 

AGP_FRAME# 

AGP_TRDY# 

AGP_STOP# 

AGP_DEVSEL# 

AGP_IRDY# 

AGP_RBF# 

AGP_REQ# 

AGP_WBF# 

AGP_BUSY# Pull-up to 10 kQ Connect to ICH AGP_BUSY# pin 

V3_3S_ICH 
= AGPBUSy# must be connected to AGP 

Graphics controller supporting AGP 
Busy/Stop protocol 

STP_AGP# Connect to ICH C3_STAT# pin 

NOTE: Default tolerance for resistors is + 5% unless otherwise specified. 
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Decoupling Recommendation 


AGP- High Speed Decoupling Recommendations* 


Table 83. 


Signal Configuration F Qty Notes v 
AGP_VREF Decouple to GND 0.1 UF 2 Place one capacitor near MCH-M 
and one near AGP connector 
+V1-5S_AGP Decouple to GND 150 UF 2 Distribute as close as possible to 
AGP connector VDDQ and 
On BE : VDDQ1.5 Quadrants 
22 UF 1 
+V3S_AGP Decouple to GND 100 UF 1 Distribute as close as possible to 
AGP connector VCC3.3 Quadrant 
0.1 UF 3 
22 UF 2 
+V5S_AGP Decouple to GND 0.1 UF 2 Distribute as close as possible to 
AGP connector V5.0 Pins 
22 UF 1 
+V12S Decouple to GND 0.1 UF 1 Distribute as close as possible to 
AGP connector 12 V Pin 
Reference Voltage Dividers 
AGP- Reference Voltage Dividers* 
Signal System Q Notes v 
Pull-up/Pull-down 
AGP_VREF 1 kQ (Each Place in between video controller and 
resistor in MCH-M. (1/2)VDDQ to video controller 
divider) and MCH-M. 


NOTE: All decoupling guidelines are recommendations based on our reference board design. Customers will need 


to take their layout and PCB board design into consideration when deciding on their overall decoupling 


solution. 
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12.11. ICH3-M Checklist 
Table 84. PCI Resistor Recommendation 
ICH3-M — PCI Resistor Recommendations 
Signal System Q Series Notes v 
Damping 
Pull-up/Pull-down 

PCI_FRAME#, Pull-up to V3.3S 8.2 kQ Alternative system can be 2.7 

PCI_IRDY#, kQ pull-up to V5S 

PCI_TRDY#, 

PCI_STOP# 

PCI_PERR#, Pull-up to V3.3S 8.2 kQ Alternative system can be 2.7 

PCI_SERR#, kQ pull-up to V5S 

PCI_DEVSEL#, 

PCI_LOCK# 

PCI_GPIOO/ Pull-up to V3.3S 8.2 kQ Alternative system can be 2.7 

REQA#, kQ pull-up to V5S 

PCI_GPIO1/ 

REQB#/REQ5#, 

PCI_REQ#[4:0] 

PCI_RST# 22 Q or 33. QO Should be buffered to form 
IDE_RST# for improved signal 
integrity 

PCI_PME# Has integrated pull-up 

PCI_GNT#[4:0] External pull-up not 

required. If external 
resistors implemented, 
they must be pulled up 
to V3.3S 

PCI_GPIO16/ Has integrated pull-up; GNT[A] 

GNTA#, has an added strap function of 

PCI_GPIO17/ “top block swap”. The signal is 

GNTB#/GNT5# sampled on the rising edge of 
PWROK. Default value is high 
or disabled due to pull-up. A 
Jumper to a pull down resistor 
can be added to manually 
enable the function. 

INT_IRQ([15:14], Pull-up to V3.3S 8.2 kQ Open drain signal. 

INT_SERIRQ 

INT_PIRQ[D:A]# Pull-up to V3.3S 8.2 kQ Alternative system can be 2.7 
kQ pull-up to V5S 

INT_PIRQ[H:E]#/ Pull-up to V3.3S 8.2 kQ Alternative system can be 2.7 

GPIO[5:2] kQ pull-up to V5S 

INT_APICD[1:0] Connect to GND 10 kQ Connect both signals through 
one 10 kQ resistor 

INT_APICCLK Connect to GND 

NOTE: Default tolerance for resistors is + 5% unless otherwise specified. 
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Table 86. 


System Management Interface (SM-BUS) 
ICH3-M — System Management Interface 
Signal System Q Notes v 
Pull-up/Pull-down 
SM_LINK[1:0] Pull-up to 4.7 kQ 
V3_3ALWAYS 
SM_INTRUDER# Pull-up to 100 kQ Pull signal to VCCRTC (VBAT) if not 
V3_3ALWAYS needed 
SMB_ALERT#/ Pull-up to 10 kQ Pull-up only if using this signal as 
GPIO11 V3_3ALWAYS SMB_ALERT# 
SMB_CLK, Pull-up to 10 kQ 
SMB_DATA V3_3ALWAYS 
AC ’97 Interface 
ICH3-M — AC ’97 Interface 
Signal System Q Series Notes v 
Damping 
Pull-up/Pull-down 
AC_BITCLK Has internal pull-down 20 kQ 
enabled only when AC_SHUT 
bit is set to 1 
AC_SYNC 33 QO No extra pull-down resistors 


required. Some 
implementations add 
termination for signal integrity. 


AC_SDATAIN [1:0] 


External pull-down not required 


AC_SDATAOUT 


Has internal pull-down 20 kQ 
enabled only when AC_SHUT 
bit is set to 1 


Table 87. 


Power Management Interface 
ICH3-M — Power Management Interface 
Signal System Q Series Notes 
Damping 
Pull-up/Pull- 
down 
PM_CLKRUN#/ Pull-up to V3.3S | 10 kQ 
GPIO24 
PM_RI# Pull-up to 8.2 kQ 
V3_3ALWAYS 
PM_THRM# Pull-up to V3.3S | 8.2 kQ Pull-up required only if temperature 
sensor not used; Alternative system 
can be 2.7 kQ to V5S; 
External pull-up/down not required if 
connecting to temperature sensor 
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ICH3-M — Power Management Interface 


Signal System Q Series Notes v 
Damping 
Pull-up/Pull- 
down 
DPRSLPVR , External pull-up/down not required. 
PM_SLP_S3z#, 
PM_SLP__S5# 
PM_PWRBTN# Has integrated pull-up of 24 kQ 
PM_LANPWROK Timing Requirement: Signal should 
, PM_RSMRST# be connected to power monitoring 
logic, and should go high no sooner 
than 10 ms after both Vcc3_3 and 
Vcc1_8 have reached their nominal 
voltages 
Refer to the reference schematics. 
PWROK This signal 8 KQ- RTC well input requires pull-down to 
should be 22 KQ reduce leakage from coin cell 
connected to battery in G3. Input must not float in 
power G3. 
monitoring 
logic, and 


should go high 
no sooner than 
10 ms after both 
Voec3_3 and 
Vcc1_8 have 
reached their 
nominal 
voltages. 
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Table 88. LPC Interface 


ICH3-M — LPC Interface 


Signal 


System Q 


Pull-up/Pull-down 


Notes 


LPC_AD[3:0], LPC_DRQ#{1:0] 


Has integrated weak internal pull-up 


Table 89. USB Interface 


ICH3-M — USB Interface 
Signal System Q Series Notes 
Damping 
Pull-up/Pull-down 
USB_RBIAS Pull-down to GND 18.2Q0+ 22.6 Q for ICH3-M BO ES Samples 
1% only 
HUB_VREF 


12.12. 


HUB Interface 


Table 90. Decoupling Recommendation 


ICH3-M — Hublink Decoupling Recommendations* 


Signal Configuration F Qty Notes 
HUB_VREF Pull-down to GND 0.01 UF 1 ea. 
HUB_VSWING Pull-down to GND 0.1 UF 1 ea. 
Table 91. Reference Recommendation 
ICH3-M — Hublink Reference Voltage Dividers* 
Signal System Q Notes 
Pull-up/Pull-down 
HUB_VSWING Voltage divider w/ 301 © +1% Place divider pair in middle of bus; 
bottom resistor parallel | (for both) R f , divid : - 400 
to RC in series (0.1 ange for voltage divider resistors: Q- 
1kQ 
HF) 
NOTE: “*All decoupling guidelines are recommendations based on our reference board design. Customers will need 


to take their layout and PCB board design into consideration when deciding on their overall decoupling 


solution. 
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Table 92. RTC Circuitry 


ICH3-M — RTC Circuitry Recommendations 
Signal System Q Notes 
Pull-up/Pull-down 
CLK_VBIAS Connect 10 MQ 10 MQ Cap for noise immunity 
across to CLK_RTCX1 . . , 
and 0.047 uF 1kQ This DC Voltage is a self-adjusted voltage. 
decoupling cap in Board designers should not manually bias the 
series with 1 kQ voltage level on VBIAS. VBIAS should be at 
least 200 mV DC. 
CLK_RTCX1, Connect a 32.768 kHz 10 MQ Refer to reference schematics. 
CLK_RTCX2 crystal oscillator : : 
across these pins with RTCX1 may optionally be driven by an external 
a 10 MOQ resistor and oscillator, instead of a crystal. These signals 
use 12 pF decoupling are 1.8 V only, and must not be driven by a 3.3- 
caps at each signal. V source. 
Circuitry is required since the new RTC 
oscillator is sensitive to step voltage changes in 
VCCRTC and VBIAS. A negative step on power 
supply of more than 100 mV will temporarily 
shut off the oscillator for hundreds of 
milliseconds. 
NOTES: 


1. Connect supply clock inputs to X1 and X2 of the ICH3-M because other signals are gated off that clock in 


suspend modes. However, in this case, the frequency (32.768 kHz) of the clock inputs is not critical; a lower- 


cost crystal can be used or a single clock input can be driven into X1 with X2 left as no connect 


2. To maintain RTC accuracy, the external capacitor C3 needs to be 0.047 uF and capacitor values C1 and C2 


should be chosen to provide the manufacturer's specified load capacitance (Cload) for the crystal when 


combined with the parasitic capacitance of the trace, socket (if used), and package. The following equation 


can be used to choose the external capacitance values: 


Choad = [(Cy a0 Cin + Crracel yF(Cy + Cin2 + Crrace2) VE (Ci 


Table 93. LAN Interface 


ICH3-M — LAN Interface Recommendations 


Signal 


System 


Pull-up/Pull-down 


Q 


Notes 


LAN_JCLK 


No resistor required; 


If LAN interface not used, leave unconnected 
(NC) 


LAN_RXD[2:0] 


No resistor required, has integrated weak 
internal pull-up; 


If LAN interface not used, leave unconnected 
(NC) 


LAN_TXD[2:0], 
LAN_RSTSYNC 


See notes 


Connect to LAN_TXD on Platform LAN Connect 
Device. 


If LAN interface not used, leave unconnected 
(NC). 
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Table 94. Decoupling Recommendation 
ICH3-M — High Speed Decoupling Recommendations 
Signal Configuration F Qty Notes v 
+VCC_CORE Pull-down to GND 0.1 UF 2 Place close to ICH3-M VCCPCPU 
pins as possible. 
1.0 uF, 16 1 
Vv 
+V1.8S Pull-down to GND 0.1 WF 7 Place as close as possible to the 
ICH3-M VCCPHL and VCCCORE 
aa : Quadrants 
100 uF 1 
+V1.8Always Pull-down to GND 0.1 uF 3 Place as close as possible to the 
ICH3-M VCCSUS Quadrant and one 
ee : between balls C23 and B23 
+V1.8 Pull-down to GND 0.1 UF 2 Place as close as possible to the 
ICH3-M VCCAUX Quadrant 
22 UF 1 
+V3.3S Pull-down to GND 0.1 UF 12 Place as close as possible to the 
ICH3-M VCCPPCI Quadrant 
Pull-down to GND 22 UF 2 
+V3.3Always Pull-down to GND 0.1 UF 8 Place as close as possible to the 
ICH3-M VCCPUSB and VCCPSUS 
22 UF q Quadrants 
+V3.3 Pull-down to GND 0.1 UF 2 Place as close as possible to the 
ICH3-M VCCPAUX Quadrant 
4.7 UF 1 
22 UF 1 
Table 95. Reference Voltage Dividers 
ICH3-M — Reference Voltage Dividers* 
Signal System Q Notes v 
Pull-up/Pull-down 
+V5S_ICHREF Pull-up to V5S Note 
NOTE: “*All decoupling guidelines are recommendations based on our reference board design. Customers will need 
to take their layout and PCB board design into consideration when deciding on their overall decoupling 
solution. 
Table 96. ICH3-M Miscellaneous Signals 


ICH3-M — Reference Voltage Dividers* 


Signal System Q Notes v 
Pull-up/Pull-down 
SPKR Has integrated pull-down; Integrated pull-down 
is only enabled at boot/reset for strapping 
functions, otherwise disabled 
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12.13. 


USB Checklist 


Table 97.Resistor Recommendations 


USB - Resistor Recommendations 


Table 98. 


Signal System Q Series Notes 
Pull-up/Pull-down Damping 
USB_PN[5:0], Place near ICH3-M 
USB_PP[5:0] 
USB_OC[5:0] Pull-up to 10 kQ Pull-up voltage rail will depend on 
V3.3Always usage 
NOTE: Default tolerance for resistors is + 5% unless otherwise specified. 


Decoupling Recommendations 


USB - Decoupling Recommendations* 


12.14. 


Table 99. 
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Signal Configuration F Qty Notes 
USBPWRCONN Pull-down to GND 0.1 UF 1 ea. 
[D:A] 
100 pF_16V 
+V5_USB[2:1] Pull-down to GND 0.01 UF 1 ea. 
NOTE: *All decoupling guidelines are recommendations based on our reference board design. Customers will need 


solution. 


FWH Checklist 


Resistor Recommendations 


to take their layout and PCB board design into consideration when deciding on their overall decoupling 


FWH - Resistor Recommendations 


Signal System Q Series Notes 
Pull-up/Pull-down Damping 

FGPI[4:0] Configuration different 
depending on 
implementation. 
Terminate to GND with 10 
kQ resistor if not used. 

INIT# Pull-up to V3_3S See note Configuration depends on 
FWH implementation 

IC Pull-down to GND 10 kQ 
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LAN/HomePNA Checklist 


Table 100. LAN — Resistor Recommendations 


LAN — Resistor Recommendations* 


Signal System Q Series Notes v 
Pull-up/Pull-down Damping 
RBIAS100 Pull-down to GND 619 Q +/-1% 
RBIAS10 Pull-down to GND 549 Q +/-1% 
TDP, TDN 100 Q +/-1% Crossover resistor 
RDP, RDN 124 Q +/-1% Crossover resistor 
RJ45_7, RJ45_4 Pull-down 75 Q +/-1% 
RJ45_SPDLED#, 470 Q 
RJ45_ACTLED# 
ISOL_TCK, Pull-up to V3.3 10 kQ 
ISO_TI, 
ISOL_EX, 
TESTEN 


EEPROM Interface 


Table 101. EEPROM Interface Recommendation 


Checklist Items 


Recommendations 


Reason/Impact 


EE DOUT Prototype Boards should include a placeholder | ICH3-M contains integrated pull-up 
for a pull-down resistor* on this signal line, but resistor for this Signal. 
do not populate the resistor. Connect to C d to EEPROM data i ‘anal 
EE_DIN of EEPROM or CNR Connector. onnected to ata input signa 
(Input from EEPROM perspective and 
output from ICH3-M perspective.) 
EE_DIN No extra circuitry required. Connect to ICH3-M contains integrated pull-up 


EE DOUT of EEPROM or CNR Connector. 


resistor for this Signal. 


Connected to EEPROM data output 
signal. 


(Output from EEPROM perspective and 
input from ICH3-M perspective.) 


NOTE: ‘* If resistor is stuffed the value is 1 Kohm 5% 
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Interrupt Interface 


Table 102. Interrupt Interface Recommendation 


Checklist Items 


Recommendations 


Reason/Impact 


PIRQ(D:Al# 


These signals require a pull-up resistor. 
Recommend a 2.7 KO pull-up resistor to 
VCCVec5 or 8.2 KO to VecCC3_.3. 


In Non-APIC Mode the PIRQx# signals 
can be routed to interrupts 3, 4, 5, 6, 7, 9, 
10, 11, 12, 14 or 15 as described in the 
Interrupt Steering section. Each PIRQx# 
line has a separate Route Control 
Register. 


PIRQ[H:E}#/GPIO[5 


These signals require a pull-up resistor. 


In Non-APIC Mode the PIRQx# signals 


VecCC3_.3 is recommended. 


:2] Recommend a 2.7 KO pull-up resistor to can be routed to interrupts 3, 4, 5, 6, 7, 9, 
VCCVcc85 or 8.2 KO to VecCC3_.3. 10, 11, 12, 14 or 15 as described in the 
Interrupt Steering section. Each PIRQx# 
line has a separate Route Control 
Register. 
SERIRQ External weak (8.2 KQ) pull-up resistor to Open drain signal 
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12.18. GPIO 


Table 103. GPIO Recommendation 


Mobile Inte Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


Checklist Items 


Recommendations 


Reason/Impact 


GPIO Balls 


GPIO[7, 5:0]: 

e These balls are in the Main Power Well. Pull- 
ups must use the Vcc3_3 plane. 

e Unused core well inputs must be pulled up to 

Vec3_3. 

e GPIO[1:0] can be used as REQ[B:A]#. 

e GPIO[1] can be used as PCI REQ[5]#. 

e GPIO[5:2] can be used as PIRQ[H:E]#. 

e These signals are 5V tolerant 

GPIO[8] & [13:11]: 

e These balls are in the Resume Power Well. 
Pull-ups go to VccSus3_3 plane. 

e Unused resume well inputs must be pulled up to 
VecSus3_3. 

e These are the only GPls that can be used as 
ACPI compliant wake events. 

e These signals are not 5V tolerant. 

e GPIO[11] can be used as SMBALERTH#H. 

GPIO[24:16]: 

e Fixed as output only. Can be left NC. 

e In Main Power Well (Vcc3_3). 

e GPIO[22] is open drain. 

GPIO[17:16] can be used as GNT[B:A]#. 

GPIO[17] can be used as PCI GNT[5]#. 

GPIO[18] / STP_PCl# 

GPIO[19] / SLP_S1# 

GPIO[20] / STP_CPU# 

GPIO[21] can be used as C3_STAT# 

GPIO[22] / CPUPERF# 

GPIO[23] / SSMUXSEL 


GPIO[28,27,25,24]: 

e 1/O balls. Default as outputs. Can be left NC. 

e GPIO[24]/CLKRUN# 

e From resume power well (VccSus3_3). 

e GPIO[24] / CLKRUN#" (Note: use pull-up to 
Vcc3_3 if this signal is pulled-up) 

GPIO[43:32]: 


e 1/0 balls. From main power well (Vcc3_3). 
Default as outputs when enabled as GPIOs. 


Ensure ALL unconnected signals are 
OUTPUTS ONLY! 


These are the only GPI signals in the 
resume well with associated status bits 
in the GPE1_STS register. 


Main power well GPIO are 5 V tolerant, 
except for GPIO[43:32]. Resume power 
well GPIOs are not 5 V tolerant. Muxed 
pins with Power Management 
functionality are used for their respective 
power management functions 
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CPU Signals 


Table 104. CPU Signals 


Signal Group 


Recommendation 


Reason 


FERR#,IERR#,PROCHOT#, 
*THRMTRIP# 


**Translation circuit is required 
between CPU and ICH3 


Pullup at Rtt_CPU=56_5% 
Pullup at Vec_Revr=300_5% 


Voltage translation 


LINT1/INTR, LINTO/NMI, DPSLP#, 
SLP#, STPCLK#, IGNNE#, SMI#, 
A20M#, CPUPERF# 


Pullup 200 Ohm_5% to Vtt_CPU 


VCC_CORE<1.3 V 


PWRGOOD 


Pullup 300 Ohm_5% to Vtt_CPU 


VCC_CORE<1.3 V 


INIT# 


*“Translation circuit is required 
between ICH3 and FWH 


Pullup at Rtt_CPU=200_5% 


Rtt_FWH=300_5% 


12.20. 


Table 105. IDE Checklist 


IDE Checklist 


Checklist Items 


Recommendations 


Reason/Impact 


PDD[15:0], 
SDD[15:0] 


No extra series termination resistors or 
other pull-ups/pull-downs are required. 


e PDD7/SDD7 does not require a 10 KQ 
pull-down resistor. 


Refer to ATA ATAPI-4 specification. 


These signals have integrated series resistors. 


NOTE: Simulation data indicates that the 
integrated series termination resistors are a 
nominal 330, but can range from 31 QO to 43 
Q. 


PDIOW#, PDIOR#, 
PDDACK#, PDA[2:0], 
PDCS1#, PDCS3#, 
SDIOW#, SDIOR#, 
SDDACK#, SDA[2:0], 
SDCS1#, SDCS3# 


No extra series termination resistors. 
Pads for series resistors can be 
implemented should the system designer 
have signal integrity concerns. 


These signals have integrated series resistors. 


NOTE: Simulation data indicates that the 
integrated series termination resistors are a 
nominal 33 QO, but can range from 31 O 
ohms to 43 Q. 


resistors to VCCVc¢c3.33_3. 


No extra series termination resistors. 


PDREQ, No extra series termination resistors. These signals have integrated series resistors 
SDREQ : in the ICH3. 
No pull-down resistors needed. 
These signals have integrated pull-down 
resistors in the ICH3-M. 
PIORDY, No extra series termination resistors. These signals have integrated series resistors 
SIORDY ' in the ICH3-M. 
Pull up to VCCVcc3.33_3 via a 4.7 KO 
resistor. 
IRQ14, IRQ15 Recommend 8.2 KO—10 KQ pull-up Open drain outputs from drive. 
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12.21. HomePNaA - Resistor Recommendation 


Table 106. HomePNA - Resistor Recommendation 


Mobile Intel® Pentium® 4 Processor-M and Intel® 845MP/845MZ Chipset Platform 


HomePNA - Resistor Recommendations* 
Signal System Q Series Notes v 
Pull-up/Pull-down Damping 
TX_EN, MDC, Pull-down to GND 1kQ 
MDIO, ISOLATE, 
HMII/JORD 
XO Pull-down 121Q With crossover resistor 10 kQ to XI 
+1% 
RX_TX_P, Pull-up 51.19 
RX_TX_N + 1% 
TEST_EN Pull-down to GND 1K 
LEDA_L, LEDL_L | Pull-up 470 Q 
PHAD4/GPSI Pull-down to GND 10 kQ 
NOTE: Default tolerance for resistors is + 5% unless otherwise specified. 
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13. Customer Reference Board 
Schematics 


See the following page for the customer reference board schematics. 
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SCHEMATIC ANNOTATIONS AND BOARD INFORMATION 


Voltage Rails 

+VDC Primary DC system power supply (10 to 17V) 

+VCC_CORE Core voltage for CPU 

+VCC_VID 1.2V For CPU PLL and VID circuitry 

+V1.25 DDR Termination voltage 

+V1.5S 1.5V switched power rail (off in S3-S5 

+V1.8ALWAYS 1.8V always on power rail 

+V1.8 1.8V power rail (off in S4-S5) 

+V1.8S 1.8V switched power rail (off in S3-S5 

+V2.5 2.5V power rail for DDR 

+V3.3ALWAYS 3.3V always on power rail 

+V3.3 3.3V power rail (off in S4-S5) 

+V3.3S 3.3V switched power rail (off in S3-S5' 

+V5 5.0V power rail (off in S4-S5) 

+V5S 5.0V switched power rail (off in S3-S5' 

+V12S 12.0V switched power rail (off in S3-S5) 

-V12S -12.0V switched power rail for PCI (off in S3-S5) 

PCI Devices 

Device IDSEL # REQ/GNT # Interrupts PC/PCI 

Slot 7 AD25 1 7 A, B,C, D A 

Slot 2 AD26 2 2 B,C,D,A A 

Slot 3 AD27 3 3 C,D, A,B A 
E,F,G,H 

Docking AD28 4 4 B,C,D,A B 

AGP (AD17 internal) A,B 

LAN (AD24 internal) 

USB AD29 

Hub to PCI AD30 

LPC bridge/IDE/AC97/SMBus AD31 


DDR Termination: 


Address/Command| MA, BS#, RAS#, CAS#, WE# 1. Series and 1. Parallel 


DATA 


DOS, DATA, CB 1 Series and 1 Parallel 


Control 


CKE, CS# 1 Series and 1 Parallel 


Power States 


STATE | 


Full ON 


S1 (Power On Suspend) 


S3 (Suspend to RAM) 


S4 (Suspend To Disk) 


$5 / Soft OFF 


1?C / SMB Addresses Net Name Suffix 
Device Address Hex Bus 

Clock Generator 1101 001x D2 SMB_ICH # =~ = Active Low signal 
SO-DIMMO 1010 0000 AO SMB_ICH 

SO-DIMM1 1010 0001 A2 SMB_ICH 

Thermal Diode 1001 110x 9C SMB_THRM 

Smart Battery 0001 011x 16 SMB_SB 

Smart Battery Charger 0001 001x 12 SMB_SB 

Smart Selector 0001 010x 14 SMB_SB 


LED 


Primary IDE. wai scarce irda er sae ed aanraranas 
Secondary I 
SMC/KBC NUMLOCK 
SMC/KBC SCROLL LOC. 
SMC/KBC CAPS LOCK. ¥ 
SMC/KBC INIT CLOCK. 6 cs oases Gaese nega gaan De eae Se Salaue Mean aie We Sieve NPE E SI DS26 


sw Page Ref 


DIP SWI 
RESET... 
VIRTUAL 


BATTERY 


Default Jumper Settings Page 
J2 -X KBC 60/64 DECODE DISABLE 29 
J8 -X INIT CLK DISABLE 30 
Jil 1-2 KSC DISABLE 29 
J12 1-2 LAN PHYCLK Disable 27 
J21 2=3 WMT-N/Northwood Select 36 
J22 1=xX KSC Programming 29 
J27 L=X KSC Programming 29 
J38 2-3 WMT-N/Northwood Select 36 
J49 1=2 SIO Disable 31 
J51 1=2 CPU VR Phase num Select 37 
J75 1-X CMOS CLEAR 16 
J81 2=3 AGP Reset Default 2 
PCB Footprints As seen from top 
SOT-23 SOT23-5 
2 1 5 
3 2 
1 3 4 


Title 


Notes and Annotations 
Project: 
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CPU Thermal Sensor 


4,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37,40  +V3.3S 
4,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37,40  +V3.3S 


0.1UF 1K R463 
al 1 Sc A es a, Addr Select Str RP5A RP5B RP5C 
ess Select Straps}? ie RPS ; 
| Rasa | Current Address: 
1001 110x 


3. H_THERMDA <_< 99 rr vxP———i] te 


SMBDATA eee SBS SMB_THAM_DATA 29,34 
es SMBCLK |—4 | 3S SMB_THRM_CLK 29,34 


2200PF ALERTH THRM_ALERT# 
3 HTHERMDCL >> | 45,16,17,18,19,20,22,34 +V3.3S_ICH | 
NC1 
i yh PM_THRM# 16,29,34 | 
- al) a nn aed (en 6 3,4,7,15,17,36,37,38 R273 I 0 L2> — = 
Layout Note: | 4VCC_CORE! R261 Hl Stuff resistors for 
Route H_THERMDA and im | NO_STUFF_470 NO_STUFF_1K | [ee a | THRM_DATA and SMB_THRM_CLK as 
H_THERMDC on same No STURE SG i 3 H_PROCHOT# Re6 default for normal operation. 
layer. = st CRIOA ; | NO_STUFF_0 
10 mil trace J3 NO_STUFF_3904 | Gaps eS ws 
5 mill between ona NQ®_STUFF_3Pin_Recepticle \ 
‘i . 4 | 
12 mil spacing | 3 H_PROCHOT_S# [>> f de vec_vIDPWRED [>>> 4.6,9,10,14,17,19,25,28,28,00.31 32,33,36,37,40 
THERMAD THERMDN | t 
t 
3 
GNDO GND2 | a — | 
cupi PP P onps I I 
| 
i 
| 


Tj Pro Connector 
Note: 3,36 4VCC VID 


Stuff R463, R246, and R192 as Default H_THRMTRIP# 36 


Stuff R464, R91, and R155 and disable the KSC to use Tj Pro Connector 


ke 
3 H_THRMTRIP_S#[_> > 
2 
Place close E 43.38 4,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37,40 
3,4,7,15,17,36,37,38 +VCC_CORE to are In Target Probe 
: 
Place close | a C62 C58 
to CPU ; HOUF | 0.1UF 0.1UF 
BPMSDR# => 
@ Hapa Paeae ee DT eae 6 HICK 3 
3 H_BPM1_ITP# a ee, es BPM3# HDI 3 
3 H_BPMO_ITP# BPM2# fe HTMS 3 
BPM1# |__| H_TRST# 3 
BPMO# 
ees STTDO ws . 
; STPWR MASTER_RESET# 3,36,40 
54.9 Ohm 1% b4 | HDBA# Reg AGP_BUSY# 9,16 
Resistors near 14 cLK.ITP [>> BCK 
| 


ITP 14 CLK_ITP# [>> BCK# 


| WAS L FBO 
: FBI 


ttle CPU Thermal Sensor & ITP 


RST# 
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M_RAS_FR# 10,11 


M_CAS_FR# 10,11 


M_WE_FR# 10,11 


es 
e 
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10 


M_CLK_DDRO 
M_CLK_DDRO# 10 


10 


M_CLK_DDRi 
M_CLK_DDR1# 10 


M_CLK_DDR2 10 


M_CLK_DDR2# 10 


SM_VREF 10,39 


oO 


10 


M_CLK_DDR3 
M_CLK_DDR3# 10 
M_CLK_DDR4 10 
M_CLK_DDR4# 10 
M_CLK_DDR5 10 
M_CLK_DDR5S# 10 


qudaddaadddad 


sq 
ivr ia 


qq 
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11 


10,11 
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MA FR 9 
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€S0d 


¢S0G 


Sele) 
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StIV1VG 
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9VLVO 
SV1VG 
¢vivd 
evlvd 
eV 
tv1Vd 
ovivd 


dd i i i i i i gd sd bb 
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+V1.5S 9,36,40 


VCCCORE6 


NO_STUFF_0.01_1%| 


V1.5S MCH 
Aig *VTSBMC 
LAA U20B Brookdale-Chipset_Rev1.2 
9 Ree) VCCAGPO <3S> H_ADS# 3 

NO_STUFF_0.01_1% pao NCCAGBH pul PSS HTRDY# 3 
Mp6] VCCAGP2 <zur H_DRDY# 3 
Myo] VoCAGRS PYA-L2> H_DEFER# 3 
woe] VOCAGPa Pys Saso LHITM# 3 
faaga | VOCAGPS ws Ses WHITH 3 
pice—| VCCAGPG Pye SS] HLock# 3 
fapo1_| VCCAGP7 Pwa se HEROS 
aso] VCCAGPS Pye seem HBNA# 3 
ane) VCCAGPS DL L2> HBPRH 3 
fspoa_| VCCAGP10 p <s2>_ H_DBSY# 3 4 psu 
Icon | VCCAGP11 po 
AEE | yocaGPi2 pwz STN 
AE | vccaGPi3 pWwe RS #2 N 
pa2o | ccaapig4. ” <<] HRS#[2:0] 3 
pee W25 | VCCAGPI5 Pua 
Ni4 

CCCOREO 

Pie | Y 
pra | Weeeones +VCG_CORE_MCH 3,8 
Pts TW CCORES Raga *WEC_CORE 3,4.5,15,17,36,97,38 
fer | voccones ia 
Pas] voccores 
[ 115 | 
[ui4 | 


+V1.8S 6,8 
RIT +V1.8S_MCH 


NO_STUFF_0.01_1% 


+V1.5S MCH 


L6 L5 
4.7UH 


tig | VOCGAT 


C122 
33UF 


C121 
33UF 


VCCCORE7 
VCCCORE8 
VCCCORE9 


VTTFSB10 
VTTFSB11 
VTTFSB12 
VTTFSB13 


2) VCCHL1 
pN26 | VCCHL2 


VCCHL3 
VCCHL4 
VCCHL5 


VTTFSB15 
VTTFSB16 


dag 


VCCHA1 


VSSGA2 
VSSHA2 


VCCSM37 —— 
VCCSM38 


R435 
KAA 


NO_STUFF_0.01_1% 


8,13,39,40 
+V2.5 


+VCC_CORE MCH 3,8 


R346 
301_1% 


+VCC_CORE MCH 3,8 = 


R351 
301_1% 


c440 
0.01UF 


C445 
0.01UF 


Place 
54.9 Ohm 1% 
Resistors near 


Brookdale 


| AS 


HYRCOMP. 


HXSWING 


HYSWING, HXSWING 12 mil trace, 


8 45MP /MZ 


10 mil space 


2 OF 3 


14 CLK_MCH_BCLK# [_> > 


Sei | CRIN 
14 CLK_MCH_BCLK [SS = 


HXRCOMP 


3 H_A#[31:3])<g$> 


3 H_REQ#4:0] 


+VCC_CORE_MCH_ 3,8 


<> 


u206 
\ ae Ags 4q HAH3 
q Hava 


HA#5 
HA#6 
HA#7 
HA#8 
HA#9 
HA#10 
HA#11 
HA#12 
HA#13 
HA#14 
HA#15 
HA#16 
HA#17 
HA#18 
HA#19 
HA#20 
HA#21 
HA#22 
HA#23 
HA#24 
HA#25 
HA#26 
HA#27 
HA#28 
HA#29 
HA#30 
HA#31 
Eee 
A rREGHZ B79 HREQH 
KREG ped HREQHE 
NTFREGH 24 HREQHS 
3 °044H een Bd HADSTO 
a SS Nec] HADSTB#O 
3 H_ADSTB#1 <3SS—NSq HapsTBH 


H_A#8 


H_A#18 


oc 


HA#28 N 


: 


HCLKINP 
HYRCOMP 
HYSWNG 
aCe HXRCOMP 
AA? HXSWNG 


3 Q HDSTBN#O 
3 H_DSTBN#1 SSS Akg HDSTBN#1 
3 H_DSTBN#2 SS acct HDSTBN#2 
3 H_DSTBN#3 <go>45 HDSTBN#3 
3 H_DSTBP#0 <3$>—ARSq HDSTBP#0 
3 H_DSTBP#H <3s>4 HDSTBP#1 
3 H_DSTBP#2 <Ss>AD HDSTBP#2 
3 
3 
3 
3 
3 


H_DSTBP#3 <(3s>4418q HDsTBP#3 
H_DINV#0 SSS Abed DINV#0 
H_DINV#T Seog DINV# 
HDINVH2 Seg DINv#2 
H_DINV#3 <<¢3>4 DINV#3 

3,4,5 H_CPURST# << Eg cpursT# 

vic HVREFO 

— HVREF1 

rary] HVREF2 

fei] HVREFS 


R357 
49.9 1% 


MCH _GTLREF 
C473 462 


1UF 220PF 
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bo fo ho bo ufo zeee od ed ed ed ed Upp D> b> b> [> [> = Az 
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agg 


EEREEPR 


14,15 CLK_ICH66 [>> 


| 

: | 
| Layout :Placel ; 
' 0 Ohm close | 
to "T" | 
L 


HUB_VREF_MCH 6 


6,15 HUB _PSTRB 
6,15 HUB _PSTRB# 


D> 
p> 


HUB_PD10 
+V1.8S_ICH 15,17 


HUB_PD 


fo) 


HUB_PD 


B 


HUB_PD5 
HUB_PD6 


HUB_PD7 


TABARABRWWHOWWNONNYNNABZ2=220D AND 
SHDRBNOBDRENGDDARNGADANO 


aaa 


6,15 HUB_PD[10:0] 


| | 
| 
! | 
|  NO_STUFF_50Pin_SKT; 
| | 
LAL HUBLINK 

| 


+V2.5  7,13,39,40 


+V1.8S  7,17,40 


+V1.58 MCH 7 


+V1.8S_MCH 6,7 


179 


C482: C478: C479 
(LOUF 0.1UF 0.1UF 0.1UF 


Test CAP's Backside 


C420 


TP_BS_330pf1 TP_BS_330pf2 


330PF 
C418 


TP_BS_47pft TP_BS_47pf2 

47pF 

C417 
TP_BS_0.01uf1 TP_BS_0.01uf2 
TP_BS_0.tutt 

0.1UF 

C419 
TP_BS_220pF1 TP_BS_220pF2 


220PF 


0.01UF 
C421 
TP_BS_0.1uf2 


Test CAP's 


C20 


TP_18pf1 TP_18pf2 


18pF 
C16 


TP_22pf1 TP_22pf2 


22PF 
C18 


TP_27pft 1 2 TP_27pf2 


27PF 
c19 


TP_47pf1 TP_47pf2 


47pF 
C17 


TP_220pf1 TP_220pf2 


220PF 
C14 


TP_2700pft TP_2700pf2 
2700pF 
C15 
TP_.033utt 
TP_.082utt 


TP_.033uf2 


0.033uF 
C13 
TP_.082uf2 


0.082uF 


HUB INTERFACE 
REFERENCE 


MCH_TEST# 6 


leasurement Point 


(1/2) 1.8V 


+V1.8S_MCH 6,7 


c490_! 
NO_STUFF_470PF 
| 


R371 


NO_STUFF_56.2_1 % 
—-—-—--+ HUB VREF_MCH 6 


R373 
301_1% 


range for R372, R373: 100 ohm - 1K 
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+V1.5S_AGP 


DDR 


| | 
| 
| | 
i DupiG AGRE RavDIG +V3.3ALWAYS — 16,17,18,19,24,25,26,29,32,33,34,39,40 x 0 Aapvaaers NoletUREl RoI | 
AGP_AD[31: = in -Reve2. 
6 AGP_ADIS1:0] <Z5>—_ agp apo 33Vaux LB +\V5S_AGP +V128 19,22,34,35,40 - | oe 
NAGE-ADT oe] ADt ; B 0 xX 533 Mhz | AGP_ADSTBI NO_STUFF]8.2k 
GPRD AD2__A [ B2 
A 1 x 400 Mhz | AGP_ADSTBO NO_STUFF] 8.2K 
GPRD AD4 cas 
Bo | AGP_SBSTBH 
* [Bie ] 0.1UF : Raw KO_STUFF_62K i |e 
[B25 J | AGP_ADSTB1# ; 
KN oAGrADS— Ber [ B28 J = i R36Y WO_STUFF_892K 
baie] au Bae p AGE ADS TECH ao XOSTUFFERK 
A16 | x | 
NcaGr ADT ase [A25 | +V3.3S_AGP | Stub should be< 0.1" => | 
| A2s | | 
+V1.5S AGP ! 
B ~ R352 R353 ee ee | 
)\-AGPOADIS ADI5 A [A521 8.2K B2K ae 
aca if : 
B34 AGP_ST2 ia 
\-aGP-ADIS AD18 _A3g [ Bao 1 AGP_STt 
A V1.5S_AGP | | 
[B47 J ss 7 AGP STO J i 
RSP ADO AD20 _A36 [B58 | | AGP_FRAME# 
\-AGPADST AD21_B [ B64 | R345 R350 ae | 
\-aGP-ADDD AD22_A [A341 1K NO_STUFF_1K; | AGP. 
AGP ADDS] AD23_B | A4o J boy 
[ass BI Wei Brea ere || AGP. 
[Ac4 |] 1K_1% | | 
NAGPADSE age | AGP. i 
\ oo B 9 B66 >> AGP_VREF 6 Measurement Point == 
3 a co mice aa eee i | AGP i |3 
+V1.5S_AGP RSPAS B AGP_SBAO ! | \ py Mobile AGP | | 
A1S¢, C480 | C499 | J4lo Sideband ! 
A : AGE SEaG \ Tour | 0.1UF Header aed 
6 AGP_ADSTB1#<38>—B55q AD_STBI# = AGP SBA4 | : I ' AGP l 
6 AGP_ADSTBI <>—Eee— AD_STB1 BO EP SEAS | — Jad 
RI26CR123 6 AGP_ADSTBO#< Ss >—AS2q aD_STBOH _l = = i ee 
8.2K 6 AGP_ADSTBO — <s3>—=32—] AD_STBO = l wieee aeer! Place -nday! 5,16 AGP_BUSY# <_<_] | | 
; 6 AGP_SBSTB¥< << L-AlBq sp sTB# A Vege ledge, I a i ' AGP. 
6 AGP_SBSTB << |" sB STB acy AGP CBE#O f > >AGP_SBAI7:0] 6 | MCE [ae 16,34 AGP_SUSPEND# [> > 3 
a C/BEo# DA2 EH LRH | 
14 CLK_AGP_SLOT [> >—*“4J CLK C/BE1# PESS cee 16,34 PM_C3_STAT# 3% O— ' AGP ie 
AGP PERR# in pies 16,29,31,34 PM_SUS_STAT#L > > | 
PERR# IBES# pAas AGP CBEHS N 
SERR# <SS>AGP_CBE#[3:0] 6 


6 AGP_DEVSEL# <23> 220 DEVSEL# J81 


6 AGP_REQ# <<] So) REQ# 15,18,19 PCI_RST_SLOTS# AGE Rate Cold | Hot 
DEFAULT 
6 AGP_FRAME# <3S> A4 


FRAME# 18,19,29,34 PCI_GATED_RST# rere ——— 
6  AGP_GNT#[>> AS) GNT# CON3_HDR 4V1.58 7,36,40 pea R468/463 (v3S) |STUFF |NO_STUFF|NO_STUFF 
71 (nr Sa (rr (SC 
z - NO_STUFF|STUFF __|STUFF 
6 AGP_IRDY# <<$$> oe IRDY# R4 BILE 82 (V3A) = 
AGP_RST# Eon Rast 
RST# R480 (V1.58) 
6 AGP_TRDY# <<$> A489) TRDY# 


RESET J81 
3-2 
1-2 (Gated) 


6 AGP_RBE# <a re 
6 AGP_WBF#< <_| Alt WBF# 


TYPEDET# 
_ gillcnc ARS BRE 1 4 16,17,18,19,24,25,26,29,32,33,34,39,40 +V3.3ALWAYS i 
6 AGP_STOP#<3S> A47¢) sToP# 4,5,6,10,14,17,19,23,28,29,30,31,32,33,36,37,40 


"7 R4g27 7 R483 +V3.3S 
\ Q 


15,18,19,20,22 INT_PIRQB# <$S> INTB# 


= << Ag 4,17,19,20,24,31,32,33,35,36,37,40 +V5S 
15,18,19,20,22 INT _PIRQA#<<$e> INTA# 


R97 


OVRCNT# 


[B13 | 
[ Bio | 
[B23 | 
[B31 J 
4 GP 
= A [pao 1 +V5S_A +V3.3S_AGP ah ier 
° tata eae [B55 | NO_STUFF_0.01_1% 
6 AGP_STO [> >—4 STo [ Bai | 
6 acr-sti [-¢S—AID) sri pas 
1 6 AGP_Si2 | 2 >— ST2 — 13 | 
6 — AGP_PIPE#<<_}-—Al2q pipe# —_— 
15,18,19,22,34 PCI_PME# <23>—A48q pme¥ 4 
[A5s J 


USB- mae AGP 1.5V Connector 
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6,11 


11,12 M_CB_R{7:0] 


M_A_FR [12:0] 
<> 


6,11. M_BSO_FR# [> > 
6.11_M-BS1_FR# [S$ S—116 | 


<=> \__cB_Ro 
Nowra 
Nites a 
6 MCLK_DDR1 [>> 
6 M_CLK_DDRi# ee 
6 M_CLK DDR2# [> >—e 
6 MCLK DDR2 [3 >—180— 
6 MLK DDRO [> >—82) 
6 M_CLK_DDRo# [> >—2U] 
6,12 M_CKEO_R# Peo 
6,12 M_CKE1_R# [>> 
6,11 M_CAS_FR# Le S20] 
6,11 M_RAS_FR# [>> 
6,11. M_WE_FR# [>> A112 
6,12 M_CSO_R# pus 
6,12 M_CS1_R# [> >—le 
P96 | 
14,15,20,22 SMB_CLK [>> 12 
14,15,20,22 SMB_DATA CS s—i23 | 
| 26 | 
| 62 | 
| 134 | 
| 170 | 
L_ 7s | 


11,12 M_DQS_R{[8:0] 


[>> M_DQSs_RO 


DQS_R4 
M_DQS_R6 69 
M_DQS_R8 


i 


J43A 


RESET(DU) 


DMO 


11,12 M_DATA_R [63:0] <@S> 


CON200_DDR-SODIMM 


46 M_DATA_R 4! 


11,12 M_CB_R{7:0] 


11,12 M_DQS_R{[8:0] 


11,12 M_A_SR_[12:0] _ 


<s2> 


11,12 M_BSO_SR# 
11,12 M_BS1_SR# 
<> 


So 

= 4 
5 M_CB_R69 
o 

ad 6 M_CLK_DDR4 

a 6 M_CLK_DDR4# 

= 6 M_CLK_DDR5# 

3 6 M_CLK_DDR5 

g 6 M_CLK_DDR3 

a 6 M_CLK_DDR3# [SS 

A 6,12 M_CKE2_R# S84 
dl 6,12 M_CKE3_R# >> 
= 11,12 M_CAS_SR# eS 
i 11,12 M_RAS_SR# = [3 S118 
= 11.12 M_WE_SR# So 
& ivagg 6:12 M_CS2_R# 250] 
a 8: 6.12 M_CS3_R# >> 
Tv 

14,15,20,22 SMB_CLK [>> 86 
14:15.20.22 SMB_DATA css 


[>> M_DQS_RO 


M_DQS_R4 
M_DQS_R6 69 
M_DQS_R8 


ii 
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J50A 


RESET(DU) 


DMO 


6,39 


13,39 +V2.5 DDR 


CON200_DDR-SODIMM_REV 


M_DATA_R_60 


| 182 M_DATA R 6] By 
M_DATA_R 6. 
190 MCDATALR 60 DATA_R_6 


SM_VREF [> >>—R2 


E 
J43B _CON200_DDR-SODIMM 


4,5,6,9,14,17,19,23,28,29,30,31,32,33,36,37,40 


iS 0 ko fo nN ob iS obol iS 
iS ig rs S bo > > IR PS fo 5 ‘) fo) 


0 His i 5 fo IR 6 & fo fo bo Ki fo x i re) 
BBO 6 ko & [B 0 ko 


C513 


_Lo.1ur 


+V2.5_DDR 


13,39 


4,5,6,9,14,17,19,23,28,29,30,31,32,33,36,37,40 


iS 0 ko fo SN ob iS obol N 
S ag Is S bo > b> IR PS fo ) ) 


V3.3S 


J50B__CON200_DDR-SODIMM_REV 


Title 


DDR SO-DIMM 
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6 M_DATA[63:0] 


10,12 M_DQS_R[8:0] M DOS RE__RGZ7,22__M base M_DQSJ8:0] 6 
M_DQS R7___R3R1 22 M_DQS7 
M_DQS R6___R3R4 22M _DQS6 
M DOS R5___R3R0 22 __M DQSss 
M_DQS R4___R383,,22 __M_DQS4 
MDQS R3___R378,22__ M_DQS3 
MDQS R2___R3R2,22 __M_DQS2 
M_DQS R1__R370,22 __M_DQS1 
<> M_DATAR [63:0] 10,12 M_DQS_RO___R878,.22__M_D@so 
M_DATAO A4RRAGD 22 5 M DATA R M_DATA32 ARRSOD 22 5 M_DATA 
M_DATAt1 RPAER 22 6 M R M_DATA33 RPROR A26 M 
M_DATA2 2RRAGB 227 M R M _DATA34__2RP50B 227 M 
M_DATA3 1RRAGA 22 8 M R M_DATA35 1RRSQA 22 8 M 
MDATA4 _4RR28D 225 M R MDATAS6 _4RR32D 225 M 10,12 M_CB_AI7:0] McB.R7 _4hP25D 22, cB7 MLCB/7:0] 6 
MDATAS _RP26R 226 M R M_DATAS7 R830 22 M McB RE g@h25C 22, cB6 
MDATA6 __2RR28B 227 M R M_DATA38 __2RR32B 227 M McB RS 2h25B 227M cps 
MDATA7 _iRR28A 228 M R MDATAS9 _1RRS2A 228 M McB Ra 4RP25A 22, wy cpa 
MDATAs _4RRA7D 225 M R MDATAGO _4RRSID 225 M Mcp pg 4hP43D 22, cps 
MDATAS _<BPA7R 226 M R MDATA1 <RPRIQ 226 M M.cB RZ ghh48C 22, ow cee 
MDATAIO _2RP47B 227 M R MDATAG2 _2RRSIB 227 M Mcp Ai 2RP43B 22, cpt 
MDATA1! _1RRAZA 228 M R MDATAGS _iRRSIA 228 M M.cB Ro__4RP43A 22, cBo 
MDATAI2 __4RR290 225 M R MDATAd4 _4RR33D 225 M 
M_DATA13 __RP29R 226 M R M_DATA4S _3RP33C 226 M 
M DATA14 __2RR29B 227 M R M_DATA46 _2RPR33B 227 M 6,10 M_A FR [12:0] <> reais a hapa te <> M_ASR [12:0] 10,12 
MDATAIS _1RR29A 22.8 M R MDATAG7 _1RRS3A 22.8 M RPPODYO 
M_DATA16 A4RRASD 22 5 M R M_DATA48 ARRSSD 22 5 M — RP6YC ie a 
M_DATAI7 RPABR 22 6 M R M_DATA49 BRR52C £2 6 M wArH pve 
MA 3 6 
MDATAI8__2RR4§B 227 M R MDATASO _2RR59B 227 M RPIOCY 10 
M_DATA19 1RRA8A 22 8 M R M_DATA51 1RRSZA 22 8 M MA +e B ie 
M_DATA20 4RR39D 22 5 M R M_DATA52 ARR34D 22 5 M MA 
M_DATA21 PRON 226 M R M_DATA53 3RR34C £2 6 M sa 
M_DATA22 2RR30B 227 M R M_DATAS4 2RR4B 227 M me 
M_DATA23 1RR30A 22 8 M R M_DATA55 1RR34A 225 M uA 
M_DATA24 A4RRASD 22 5 M R M_DATAS6 ARRSSD 22 5 M MA 
M_DATA25 PAIR 22 6 M R M_DATA57 BRR5SC £2 6 M ue 
M_A 4. 5 
M_DATA26 RPR49B 227 R M_DATAS8 B 227 M RPBY 10 
M_DATA27 1RRAQA 22 8 M R M_DATAS59 1RRSSA 22 8 M — 
M_DATA28 4RP31D 2256 mM R M_DATA60 ARP35D 225 mM 
M_DATA29 __ RP31Q 226 M R M_DATA61 3RR35C 22.6 M RP6iA 10 
M DATASO _2RR3}8 227 M Bi M DATAG2 __2RRS5B R27 M 6,10 M_BSO_FR# Thay yE >= M_BS0_SR# 10,12 
M DATAS! _1RPS)\A 2a M i) M DATA6S _1RR35Q 228 M 6,10 M_BS1_FR# D> yy = M_BS1_SR# 10,12 
6,10 M_CAS_FR# D> py; M_CAS_SR# 10,12 
6,10 M_RAS_FR# DP ae ee M_RAS_SR# 10,12 
6,10 M_WE_FR# [>>> ~=M_WE_SR# 10,12 
Tile DDR SERIES TERMINATION 
Project: 
845MP/MZ Platform 
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6,13,39 +V1.25 
10,11 


CB_R{7:0] 


3S > M_ 


KSe 


[>> 
[>> 
[>> 


tion 


Ina 


M_RAS_SR# 


M_WE_SR# 
M_CAS_SR# 


11 
11 
11 


10, 
10, 
10, 


M_DQs_RO M_DQS_R5 


845MP/MZ Platform 


DDR Parallel Term 


i= 

more mbes MY MY MY 
SM WW a AV, 

M_DQS_R2 M_DQS_R7 
WAVE Wee 228 22 Se ae 
i, aa s M_DQS_R3 M_DQS_R8 8 ve 2% 
or a) 9°, 99, Ba 
YY BS M_DQS_R4 SS ss am 
COO OO ss 
sis! s's' er 
CGO CG TT 

== Se a] 
CS COO 


M_A_SR_10 


M_A_SR_11 


M_A_SR [12:0 


M_A_SR_12 


3> 
L>> 


M DATA RO RP76A 56 RP84D 56 M_DATA R_32 


<3 


M_DATA_R_33 
M_DATA_R_34 


[63:0])<s> 


[12:0] 
[8:0] 


M_DQs _R 


M_DATA R_35 


M_DATA R_36 


M_A_SR 


M_DATA R_37 


11 


M_DATA_R [63:0 


10 


M_DATA R_38 


10,11 M_DATA_R 


10,11 


M_DATA_R_39 

M_DATA_R_40 

M_DATA R_41 
M_DATA_R_10 M_DATA R_42 
M_DATA R_11 M_DATA R_43 
M_DATA R_12 M_DATA_R_44 
M_DATA_R_13 M_DATA_R_45 
M_DATA _R_14 M_DATA_R_46 
M_DATA R15 M_DATA R_47 
M_DATA R_16 M_DATA_R_48 
M_DATA_R_17 M_DATA_R_49 
M_DATA_R_18 M_DATA_R_50 
M_DATA_R_19 M_DATA R_51 
M_DATA_R_20 M_DATA R_52 
M_DATA R_21 M_DATA_R_53 
M_DATA_R_22 M_DATA_R_54 
M_DATA R_23 M_DATA_R_55 
M_DATA_R_24 M_DATA_R_56 
M_DATA_R_25 M_DATA_R_57 
M_DATA_R_26 M_DATA R_58 
M_DATA R_27 M_DATA_R_59 
M_DATA R_28 M_DATA_R_60 


M_DATA_R_29 M_DATA R61 


M_DATA_R_30 M_DATA R62 
M_DATA R31 M_DATA R63 
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2.5_DDR 10,39 


+V2.5 7,8,39,40 
One 0.1uF cap per power pin. 


Place each cap close to pin. na 


NO_STUFF_0.01_1% 


Layout note: Place one cap close to every 2 pullup resistors terminated 


to +V1.25. 


+VL25 6,12,39 


C523: C521 C524: C518: C519: C515: C529: C533: C564: C589: C556 
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 


C557. C583: C585: C584: C581 C528: C587. C566: C570: C576: C565: C568 
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 


C520: C563: C562: C582: C586: C572: C571 C573: C561 C560: C558: C555 
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 


C579: C580: C569: C567. C553: C517. C522: C577. C527. C532: C588: C574 
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 


C516: C526: C530: C559: C531 C554: C525 
0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 


DDR Decoupling 
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Only need the AND gate if 
S1M is supported 


16,21,29,34,39,40 PM_SLP_S3#[[> >——2 


Used for D3 Hot 


16,24,34,40 ee et \ 4 


4,5,6,9,10,17,19,23,28,29,30,31,32,33,36,37,40 


+V3.3S 


[= 
t—| 
° 
= 
t—| 
° 
= 
7a 
¢ 
S 
= 
+ 
Ss 
[= 
+ 
Ss 
[= 
t—| 
° 
[= 
"| 


3 


CK408PWRDN# +V3.3S_CLKSRC 
FB20 R84 
s +VDD3S CLK a7 2 2 1 
74AHC1G08 
cq U60 C4, C42 C43 C86 C433 C43 C42 C43 C43 3000hm@100MHz} NO_STUFF_0.01_1% 
= C115 
22UF 


Note: ae ; : ; : FB22 
1) CPU[2: needs to be running in C3, C +V3SA_CLK 1 2 
Place crystal within 500 R39 crystal | 2) PCIF2 should be the free-running PCI 73g —T_ Losochm@ 100MZ 
mils of CK TITAN 14.318MHZ NO_STUFF_01 clock APS 128 
_ NO ty eer do 0.JUF 22UF 
1 | 2 U16 
st +V3.3S_CLKSRC vent a CD Ce ane seees 
FB21 27 
een (ener C46 | Nostuif; pts P Hee VSSA = NO-STUEM STII!" ! 
== NO_STUFF_106&— gaps are 3000hm@100MH AS 45__R72 ! SUG CPU BIS 
| ¢45 “NO_STUFF_10pF inn ane c436=—0113=— VDD5_48Mhz 37 ‘pps cPU2 Be oa *—L 2 >cLk_CPU_ eee . 
t CK-408. DUE apt a VDD6 cPu2# p44 ¢—[> > CLK_CPU_BCLK# 3 7 r 
Lect SSS eee Se So aaa = VDD? BTR Ihe 'NO_STUFFYEXS 1% 1 
; XTAL_IN 2 49__R64 33 | NO_STUFFS4.9_1% Li ie MoH BELIEF 
+V3.38_CLKSRC XTAL_IN CPU1 a {> >CLK_MCH_ K 
. XTAL_OUT a ere opuiy b48_B68 ! 5 tO CLK MCH BCL 7 
pas tees i 5 NOYSYUFF_0 | 6 
| 8 R42 330 CK408_SEL2 40 | seio cpuo |-52_R54 33 | RosTur ave II | | CLRITP_CPU NO_STUFF_4 1%! II 
i 1K 1 54 
| 3 — R58 331 5 S>CLKITP 5 
i 2 = CkK408_SEL1 cPuo# pt ] 5 troSrto 
| &¢ ; 08 55 | sey 4 | NO-STURM aS aaalll* 5 — | CLKITP_CPU# 3p 
Leseeo a! 66INPUT ues er Sj ABA {> >CLK_ITP# 5 
= peo es erioasscie a 216833" ~ “==> CUCAGP_SLOT 3 SS ae 
R43! T 7 SELO Cee e | NO_STUFF_10pF | 
«| [a Ck4osPWRDN# RP16C33 >> CLK_MCH66 6 > cet 
1 OVE == 25) PWROWNH 66BUF1 |-22 3 6 | NO_STUFF_10pF | 
! a 4 RP16033 [>> CLK _ICHES 8,15 | Cto9 ~ = 
| a 16,34 PM_STPPCI# [_> >—#4q  pci_sTOP# 66BUFO | 
R3 ol Bajar o8 a : a frre 33 | [>> CLKICHPCI 15 a NO_STUFF_10pF ! 
| ra 16,34,36,37 EST ore D> BRA _58q cpu_stors PCIF2 + | NO_STUFF_10pF 
= a +V3.38_CLKSRC °°yR_pwRGD_CK408# 
= = Es By VTT_PWRGD# PCIF1 | 
3 H_BSELO [>> PRAY + F990 XR a 7 gle: 83 L > >CLK_PCI_PORTSO 30 | c67 NO_STUFF_10pF | 
nen 7 Sea 7 Rag DO STURERTOR MUTT PCIFO APR o3 
3 HBSEL1 [>> BR AAS STU + | _, |-]40;18,20,22- SMBL_DATA <S>—_—24 spata PCIG 2s a e—(>>CLK_PCLSLOT3 19 | e101 | NO_ STUFF 10pF | 
a ee — = | 
¥v 5 vy i 10,15,20,22 smB_cLK [[) >————82-» sc_ock PCI5 ae om #—_>>CLK_PCLSLOT2 18 | cos NO_STUFF_10pF ! 
ae R389 33 4 | 
| ; 4 CLK_PLD 3V66_0 pci4 [18 ae < #—[_ > >CLK_PCI_SLOT1 18 c91 | NO_STUFF_10pF ! 
NO_STUFF_BAR43 NO_BTUFF_BAR43 > NO_STUFF_10pF == C542 3 1 8 
- = 454 sves_1/VCH PCI3 * CLK_DOCKPCI 20 
‘| ute Po ek ety ana, a APSR’ 33 L2> ! 8g NO_STUFF_10pF | 
= DiG—  nicasuvenene Boise > 42~ IREF Pci2 12 ge — #—1L 2c LkK_FWHPCI 28 | C81 NO_STUFF_10pF | 
'No Stuff | R331 T 
PCIt *—.>>>CLK_SIOPC! 31 
% \__c77 NO_STUFF_10pF 
bt VSSIREF RP8D 33 1 | + ae 
FUNCTION vsso RP7A 33 LR >CLKSMCPCI 29 C75 | NO_STUFF_10pF , 
15 ee oe ft Orton | c7i | NO_STUFF_10pF 
— T 
6oMnz Host CLR = veces usp |-a2__R82 33g SScik icnas 16 ae sac nee 
100Mhz Host CLK Veet pot [28 | 
| 
VSS5 | 
200Mhz Host CLK aa per |-56___CLK REFO , Rat 8 PS Sc1k Lecis 34 ss ceaeqensae 
133Mhz Host CLK . R40 33 | 7 : 
CK-408 LQSck siot4 31! go | NO_STUFF_10pF ! 
R38 33 
[>>> CLK_ICHI4 16 | 
Correct CK408 IPN is: es ,__C59 NO_STUFF_10pF | 
| 
| 


A62115-001 
TVET CK-408 
1.0 VOLTS 
Project: 
845MP/MZ Platform 
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5,16,17,18,19,20,22,34 +V3.3S_ICH 


U46A 28 +V3.3S_FWH 
T 
18,19,20 PCI_AD[31:0) <2> PCI_ADO | SM_INTRUDER# SM_INTRUDER# 22,34 
— PCI_ADO igvek SMLINKO SMLINKO 19,22 Re76 D> Ret 
ee K1| pci_apt Pees SMLINK1 SMLINK1 19.22 ABig.37.38 +VCC_CORE & 
PCI_AD3 3 | PCI_AD2 Management SMB CLK SMB_CLK 10,14,20,22 pe 
PCI_AD4 He] PCIAD3 T/E SMB_DATA SMB_DATA 10,14,20,22 
PCICADS Ho PCI_AD4 | SMB_ALERT#/GPIO11 SMB_ALERT# 22,34 
PCLAD6 = PCI_AD5 FPN eh Nt ee ha CR11B FWHLINIT# = 28 
PCIAD? H3_| pc|_AD6 } CPU_A20GATE H_A20GATE 33 3904 
PCIADS PCI_AD7 CPU_A20M# H_A20M# 3,34 H_FERR_S# 3 
PCI_ADS PCI_ADS ICH3-M CPU_DPSLP# H_DPSLP# 9,94 H_FERR# chek 1 
PCIADIO 2 PCI_AD9 ! CPU_FERR# = + 4 3904 
PCLADT Ha | PELADIO PART A. CPU_IGNNES [>> HLIGNNE# 3,34 es 5 CRIA 
PCLADi2 M2 PCI_AD12 e I CPU_INTR --4423__ H_INTR 3,34 Ss H_INIT# 3,34 oO 
PCI_AD13 CPU I/F Y21 
PCIADIZ PCI_AD13 CPU_NMI H_NMI 3,34 
PCLADIS MO pcl_AD14 CPU_PWRGOOD | “23 H_PWRGD_ 3,34 = 
PCIADIC PCI_AD15 CPU_RCIN# H_RCIN# 29,34 = 
PCIADIT PCI_AD16 CPU_SLP# H_CPUSLP# 3,34 
PGIADTS <<—| PCI_AD17 : CPU_SMI# H_SMl# 3,34 
BCIADTS G4 | Pcl_AD18 i CPU_STPCLK# H_STPCLK# 3,34 
FC ADTS PCITAD19 ee see oe HUB_PD[10:0] 6,8 817 +V1.8S_ICH 
PCCADST G11 pci_AD20 | HUB_PDO 
PCI_AD22 PCI_AD21 HUB_PD1 
PCI_AD23 pa] PCLAD22 HUB_PD2 
— HUB_PD3 . sia arcice ae aed cai 
PCI_AD24 eee AUSBDa PLACE RCOMP resistor R416 | | C876 
PCI_AD25 R ze | _ within 0.5" of ICH pad using 10 mil trace, 7 mil space 301.1% —— 
PCI_AD26 PCI_AD25 | HUB_PDS : NO_STUFF_0.01UF_ ! 
PCI AD27 PCI_AD26 | HUB_PD6 a thick trace UE WRER es | NO_STUFF_0.01UF | 
= os D27 levine HUB_PD7 7 mad 
PCI_AD28 Di} PCLA Hublink _ RCOMP R should be 2/3 board 
PCI_AD28 HUB_PD8 ; C591 R417 J63 
PCI_AD29 P4 | BG) ap29 W/E HUB PDQ impedance . 
PCI_AD30 re PCI \ = HUB_PD10 0.01UF 301_1% Measurement Point 
PCI_AD31 p,_| PCI_AD30 ie HUB_PD10 
= PCI_AD31 7 4 
I HUB_CLK CLK_ICH66 8,14 — = —— — 
18,19,20 PCI_C/BEO# PCI_C/BEO# HUB_PAR TP_HUBPAR 34 R007 = = = = 
18,19,20 PCI_C/BE1# PCI_C/BE1# HUB_PSTRB HUB_PSTRB 6,8 36.5 1% 
18,19,20 PCI_C/BE2# PCI_C/BE2# HUB_PSTRB# HUB_PSTRB# 6,8 ne 
18,19,20 PCI_C/BE3# PCI_C/BE3# l HUB_RCOMP -K12 HUB_RCOMP_ICH W1BS_ICH' 8,17 
HUB_VREF p20 
PCI_GNTO# HUB_VSWING }-412 =a) 1 
18 PCIGNT1# PCLGNT1# 2 © = = = = === ---4 364 
18 PCI_GNT2# PCI_GNT2# INT_APICCLK | -& | HUB INTERFACE VSWING VOLTAGE 
19 PCI_GNT3# PCI_GNT3# i INT_APICDO KATE ? R234 NO_STUFF 1470PF 
20 PCI_GNT4# PCI_GNT4# INT_APICD1 aren os 301_1% | | [ HUB INTERFACE LAYOUT: 
se INT_PIRQA# T_PIRQA# 9,18,19,20,22 = R233 ‘ , ng. Si 
(Inte Route signals with 5/20 trace/space routing. Signals 
22 PCI_REQO# PCI_REQo# ee INT-PIRQB# INT_PIRQB# 9,18,19,20,22 NO_SRUFF_56.2_ 1% must ia +/- 0.1" of HUB STRISTBE sane 
18,22 PCI_REQI# PCI_REQI# iE INT_PIRQC# INT_PIRQG# 18,19,20,22 i Sel ? = 9 
18,22 PCI_REQ2# PCI_REQ2# i INT_PIRQD# INT_PIRQD# 18,19,20,22 sep es eae 
19,22 PCI_REQ3# PCI_REQ3# | INT_PIRQE#/GPIO2 INT_PIRQE# 19,22 ¢—_+-»—_— (1/2) 1.8V 
20,22 PCI_REQ4# PCI_REQ4# | INT_PIRQF#/GPIO3 INT_PIRQF# 19,22 
| INT_PIRQG#/GPIO4 INT_PIRQG# 19,22 C368 
14 CLK_ICHPCI PCI_CLK | INT_PIRQH#/GPIO5 INT_PIRQH# 19,22,34 — R243 
18,19,20,22 PCIl_DEVSEL# PCI_DEVSEL# | INT_IRQ14 INT_IRQ14 22,23,34 17. +V3.3_ICHLAN 0 
18,19,20,22 PCI_FRAME# PCI_FRAME# I INT_IRQ15 INT_IRQ15 22,23,34 oi 
18 PCI_REQA# PCI_GPIOO/REQA# INT_SERIRQ INTSERIRQ 18,19,20,29,31,34 ya, R242 
20 PCI_REQB# PCLGPIO1/REQB L/REQ5# 9b ---- HHH 4 EEP CS 4 8 301_1% | ¢373 
16,18 PCI_GNTA# PCI_GPIO16/GNTA# eeanl EEP_CS —~ EP EK ZI] eS vec ps == Silie 
20 PCI_GNTB# PCI_GPIO17/GNTB_LIGNTS# EEP_DIN EEP BOUT 4] SK pets : 
18,19,20,22 PCI_IRDY# PCI_IRDY# C/E EEP_DOUT EEP DIN 4 DI ORG 
18,19,20 PCI_PAR PCI_PAR EEP_SHCLK DO GND -* 
18,19,22 PCl_PERR# PCLPERR# L----------4 _ | re 
18,19,20,22 PCI_LOCK# PCLLLOCK# LAN_RXDO LAN_RXDO 27 AT88SC153 range for R234, R242: 100 ohm - 1K 
9,18,19,22,34 PCI_PME# PCI_PME# LAN_RXD1 LAN_RXD1 27 EEPROM for ICH3-M LAN as 
PCI_RST# rai LAN_RXD2 LAN_RXD2 27 a aire sites py = 
18,19,20,22 PCI_LSERR# PCI_SERR# ee LAN_TXDo [-82 LAN_TXDO 27 (Atme -10PC-2.7) 
18,19,20,22 PCI_STOP# PCI_STOP# ee LAN_TXD1 [-10 LAN_TXD1 27 
18,19,20,22 PCI_TRDY# PCI_TRDY# LAN_TXD2 [-A10 LAN_TXD2 27 
LAN_JCLK LAN_JCLK 27 
LAN_RSTSYNC [PZ LAN_RST 27, >> _LAN_EEP_DOUT 16 
ICH3-M 
Rig> 20, 1 
PCIRSTR# | 
2>PCI_RST_MCH# 6 
C629 I Correct ICH3 IPN is: 
| 
NO_STUFF_22PF 242352—007 
R27 22 
[>> PCI_RST_ONBD# 4,20,28,29,30,31,34 
C630 ! 
NO_STUFF_22PF 
i Title 
Ros Be | ICH3-M (1 of 3) 
PCI_LRST_SLOTS# 9,18,1 ae 
Ben j a _RST_SLOTS# ° Project: 
NO. STUFE_22PE 845MP/MZ Platform 
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A B Cc D E 
U46B 
5,9 AGP_BUSY# PM_AGPBUSY#/GPIO6 Dnmuxed Api 7 ICH_GPIO7 34 
27,29 PM_LANPWROK PM_AUXPWROK PPro GPIO_8 SMC_EXTSMI# 29,31,33,34 
29,33.34 PM_BATLOW# PM_BATLOW# Power GPIO_12 SMC_RUNTIME_SCl# 29,33,34 
9,34 PM_C3_STAT# PM_C3_STAT#/GPIO21 Ba GPIO_13 SMC_WAKE_SCl# 29,33,34 
AN8.38ICH = 5,15,17,18,19,20,22,34 22,29,31,34 PM_CLKRUN# PM_CLKRUN#/GP1024 Management, GPIO_25 AUDIO_PWRDN 24 
Paiste 34,36,37 PM_DPRSLPVR PM_DPRSLPVR GPIO_27 EXGH_MFG_MODE 34 
| R228 NO_STUFF_1K AC SPKR 29,34 PM_PWRBTN# PM_PWRBTN# GPIO_28 -Y83—}— n\c 
— > — = ~ 21,29,34,36 PM_PWROK PM_PWROK L-------4 
21,22,32,34 PM_Rl#t PM_Ri# | IDE_PDCSt# IDE_PDCS1# 23 
| R394 NO_STUFF_10K 29,34 PM_RSMRST# PM_RSMRST# | IDE_PDCS3# IDE_PDCS3# 23 4a 
pe svaney 14,24,34,40 PM_SLP_Si# PM_SLP_st#/GPI019 |CH3-M'  ine_socsi# IDE_SDCS1# 23 i 
| R395 NO_STUFF 14,21,29,34,39,40 PM_SLP_S3# PM_SLP_S3# | IDE_SDCS3# IDE_SDCS3# 23 NO_STUFF_MFG-TEST-JUMPER 
-— Nh +-< Q PCI_GNTA# 15,18 . 29,34,40 PM_SLP_S5# PM_SLP_S5# 
| R396 NO_STUFF BIOS Nees 14,34,36,37 PM_STPCPU# PM_STPCPU#/GPIO20 PARTB IDE_PDAo }-4414 IDE_PDAO 23 
$7 RA ASE LAN_EEP_DOUT 15 BIOS should disable 14,34 PM_STPPCl# PM_STPPCI#/GPIO18 ! IDE_PDA1 }AC14 IDE_PDA1 23 
PM_STPCPU# on CK-Titan. 34 PM_SUS_CLK PM_SUS_CLK IDE_PDA2 [AALS IDE_PDA2 23 
(use H_DPSLP# instead)  9,29,31,34 PM_SUS_STAT# PM_SUS_STAT# IDE_SDAO -- 4G20 IDE_SDAO 23 
ee 4 5,29,34 PM_THRM# PM_THRM# IDE_SDA1 [4412 IDE_SDA1 23 
= = 7 = - ; IDE_SDA2 -4B20__] IDE_SDA2 23 
34,36 PM_GMUXSEL U20 py_GMUXSEL/GPIO23 — geyserville | er IDE_PDD[15:0] 23 
3,34 PM_CPUPERF# PM_CPUPERF#/GP1022 IDE_PDDO — 
34,36 VR_PWRGD Vi9—1 PM_VGATE/VRMPWRGD I IDE_PDD1 
pH RSS ee ee eS IDE_PDD2 
24 AC_BITCLK| AC_BITCLK I IDE_PDD3 
; 24 AC_RST# AC_RST# ; IDE_PDD4 
Note: value of F200 24 AC_SDATAINO B11) Ac “SDATAINO tad pe IDE_PDDS 
depends on ey 24 AC_SDATAIN1 AC_SDATAIN1 LE ij»  IDE_PDD6 
STUFF for No strength of buffer. 24 AC_SDATA' AC_SDATAOUT f/®  |DE_PDD7 
No Reboot NO STUFF aie 24 ac.sYNc <<] 5 AZ_ AC SYNC IDE_PDD8 1DE-PDDS 
STUPrionsate. Pk eek ie ee : IDE_PDD9 a 
Safe Mode Boot NO STUFF ean 28,29,30,31,34 LPC_ADO LPC_ADO IDE_PDD10 | We aE oR 
aR : NOSTUFE eee Tor Aie 28,29,30,31,34 LPC_AD1 LPC_AD1 IDE_PDD11 DE-PDDT2 
swap override ; 28,29,30,31,34 LPC_AD2 LPC_AD2 ibe IDE_PDD12 — 
; 28,29,30,31,34 LPC_AD3 LPC_AD3 ans IDE_PDD13 
Reserved NO STUFF 22,31,34 LPC_DRQ#O LPC_DRQO# Tk IDE_PDD14 
22.34 LPC_DRQ#1 LPC_DRQ1# IDE_PDD15 IDE_SDD[15:0] 23 
28,29,30,31,34 LPC_FRAME# LPC_FRAME# IDE_SDDO 
b}------------------ : IDE_SDD1 
25 USB_PPO USB_PPO IDE_SDD2 
25 USB_PP1 USB_PP1 IDE_SDD3 
TP USB pp3 26 USB_PP2 USB_PP2 IDE_SDD4 
: P Se USB_PP3 IDE_SDD5 
g ja a, 
.17,18,19,24,25,26,29,32,33,34,39,40 +v3.3ALWwAYS RTC Circuitry ae 26 USB _PP4 USB-PP4 IDE-SDD6 
26 USB_PP5 USB_PP5 IDE_SDD7 
BATS4 Wae2, VLG 25 USB_PNO USB_PNo# IDE_SDD8 IDE-SDDS 
25 USB_PN1 USB_PN1# IDE_SDD9 1DE-SDDI0 
3 ° 26 USB_PN2 USB_PN2# I IDE_SDD10 — 
TP_USB_PN3 IDE_SDD11 
USB_PN3# IDE_SDD11 ibDE-SDDT2 
Q32 4 N\c 26 USB_PN4 USB_PN4# IDE_SDD12 ve iDE-SDD13 
Re aap caoe ahs RIC _RST# 26 USB_PN5S USB_PN5# ian pene IDE_S0D1 4 
delay 25 USB_OCO# USB_OCO# I/F | IDE_SDD15 — 
7 10-20ms 25 USB_OC1# USB_OC1# 
BAT54 - 26 USB_OC2# USB_OC2# IDE_PDDACK# Pyig J IDE_PDDACK# 23 
26 USB_OC3# USB_OC3# | |DE-SDDACK# IDE_SDDACK# 23 
>. 34 —_A A F298 ° ame 26 USB_OC4# USB_OC4# | 1DE_PDDREQ | 4812 IDE_PDDREQ 23 
de 26 USB_OC5# USB_OC5# | 1DE_SDDREQ [ABI IDE_SDDREG 23 
: 4 IDE_PDIOR# DE_PDIOR# 23 
MOS Settings J75 c4o2 Gl ae 9,34 AGP_SUSPEND# USB_LEDAO#/GPIO32 | 1DE_SDIOR# IDE_SDIOR# 23 
lear CMOS SHUNT 1UF 30 cee USB_LEDA1#/GPIO33 | IDE_PDIOW# DE SBIOWE 23 
IK Mi PEN R302 4 32 SER_EN USB_LEDA2#/GP1034 IDE_SDIOW# IDE_SDIOW# 23 
eep CMOS ce a 28,34 FWH_WP# USB_LEDA3#/GPIO35 | IDE_PlorDy [4813 IDE_PIORDY 23 
= _— lo8.34 FWH_TBL# USB_LEDA4#/GPIO36 | IDE_SIORDY ;-48! IDE_SIORDY 23 
- 22 ICH_FAB_REVO USB_LEDA5#/GPIO37 pay 
ai 22 ICH_FAB_REV1 USB_LEDGO#/GPIO38 Clocks CLK_14 CLK_ICH14 14 
_|_caos 22 ICH _FAB_REV2 USB_LEDG1#/GPIO39 CLK_48 CLK_ICH48 14 ato pote 
== 0.047UF 22,23,34 IDE_PATADET USB_LEDG2#/GP1040 | CLK_RTEST# pe ATC -Xt 
2223.34 IDE_SATADET USB_LEDG3#/GPIO41 | CLK_RTCX1 -Aae RTCX2 
34 ICH_GPIO42 USB_LEDG4#/GPIO42 | CLKRTCX2 [AES RTC VBIAS 
+ 34 ICH_GPIO43 USB_LEDG5#/GP1043 I CLK_VBIAS 
Battery IPN is: 202168-001 BH1 1 Misc 7 | H23 >> 
Battery_Holder Hl [4 USB_RBIAS | SPKR AG_SPKR. 24 
= ICH3-M 
R303 
peli. 10M 
7 | |c407 g RTC_X1 
| OPF 
1 
Y4. 
32.768KHZ R295 
Value for C251,C252 depends on Xtal 10M Title 
ICH3-M (2 of 3) 
| [C406 Project: 
| [TOPF 845MP/MZ Platform 
16 of 
A B C D E 


226 


A | B c D E 
4,5,6,9,10,14,19,23,28,29,30,31,32,33,6,07,40  +V3.38 
40 +V1.8ALWAYS +V1.8A_ICH q 
Biss, 
5 oer [3 R258 
U46C 
y NO_STUFF_0.01_1% 
ald [soo Ts bers VCCSUS1.8_0 vocs.3_o | £8 4V3.38_ICH 5,15,16,18,19,20,22,34 
Per Per "pave VCCSUS1.8_1 VCC3.3_1 
VCCSUS1.8 2 vec3.3_2 -H8 ag | | | i ie 2 | B | if “> 
VCCSUS1.8 3 VCC3.3_3 
V1.8 5 99 re ee veceucian eet a a 608 \c607 fce01 |c399 [c371_\c614 [ces |c400 (ce16 [esto |c620 [c375 
Le : VCCSUS1.8_5 Veen ae 22UF 320 F  0.1UF (.1UF )0.1UF 0.1UF [0.1UF 0.1UF f0.1UF [0.1UF [0.1UF (0.1UF [0.1UF [.1UF 
NO_STUFF_OOM1% 4,9,19,20,24,31,32,33,35,36,37,40 ee 
505 bs06 Nee tre] VCCSUS1.8 6 VCC3.3_7 
>~c32 TT 5,15,16,18,19,20,22,34 VCCSUS1.8_7 = 
22UF ).1UF pe +V3.3S_ICH Br eer aNtiase eeaae +V3.3S_ICH 5,15,16,18,19,20,22,34 
4 te VGCLAN1.8_1 air * 
=ni79 Q20 16,22 +V_RTC VCCLAN1.8_2 VCC3.3_10 603 \c609 (C598 {c592 |c613 {C600 
vccs3.3_11 - 
1K BAT54 ABG SAT 
¥ VCCRTC CH3-M Veererig LMiZ bur p.1UF ae a i ce +V1.88 7,8,40 
+ <—e—_VOCSREF | _, Fay VocsREF!1 ~pPQWER  vocs.3_14; “18 + 4 
VCC5REFSUS c593"] C315 | C617 VCCSREF2 veri a:g Lali —= R190 
1UF ——D.1 rei 1UE—— C13 | yocsREFsUS1 VCC1.81 NO_STUFF_0.01_1% 
* ¢—W5 vccsrREFsus2 VCC1.8_2 
= vector 21 4V1.8S_ICH 8,15 
4V3.8 4 14,19,21,24,27,29,34,36,40 els fe cya bea F2 | VoCLAN3.3_0 ei + “¢ 
RA : pit vectans.31 vector +C318 338 e619 ceos fee11 _ceoa css2_ cots 
Css i507 E540“ c330 Bia ee epiie Weel ee LK! > 100uF C335 
NO STUFF 0.01 CPU IO. BL 22UF 1UF  P4UF  P4UF p4UF pAUF pAUF p.1UF 
x _0.01_ ein yee VCC_CPU_IO_1 vect.8_7 -6 
PVLER LCT VCC_CPU_IO_2 vect.8 8 Fo + 
4,5,7,15,36,37, VCC1.8_9 
ais ee coe R267 ; 4628) eeaneicag Venn 6 ae [via 9,16,18,19,24,25,26,29,32,33,34,39,40  +V3.3ALWAYS 
or a— am 
NOL STEED ‘oot 61s Ecol VCCSUS1.8_9 vec1.8_11 W419 im R181 
EX co vecsuss.3_0 FELIZ [Sno STUFF_0.01_1% 
1UF] _p.AUF bs UF “724 os 
of Dé Nes weceUee ce Ki4 | +V3.3ALWAYS ICH 22,34 
aV _ mies E 
5,15,16,18,19,20,22,34 = N/C4 eee vB les = = = = La = e339 
+V3.3ALWAYS_ICH 347 V9 ARN 0323 
T VCCSUS3.3_5 22UF TUF f.1UF .1UF 0.1UF .1UF ).1UF f.1UF .1UF 
7 ICH3-Mi t 
R180 at nae 
1K BATS — 
{ 4-4 _VCCSREFSUS 
c594°| C316 | C621 


1UF Pe ae 
Pl 


Note: Some of the 
decoupling Caps may be 


extra and shall be removed 
after the first build. 


Project: 


ICH3-M (3 of 3) 


845MP/MZ Platform 


Design Guide 


227 


4 


19,40 


-V12S 


19 4V5S PCI 


19 4V3.3S_PCl 
+V5_PCI 


9,15,19,20,22 
INT_PIRQB <> 
INT_PIRQD# <33S 
15,19,20,22 


C103 


L_| 
SLT1_PRSN]1# | 
cress gash 


0.01UF 
<> 
[>> 
15,22 PCILREQI# <<] 


15,19,20 pc|_AD31 
15,19,20 PCI_AD29 


0.01UF 


15,19,20,29,31,34 
INT_SERIRQ 


14 CLK_PCI_SLOT1 


<s2> 


15,19,20 PCIAD27 <>— 
15.19.20 PCIAD25 <33S 


15,19,20 PCI_C/BES# SSO 
15,19,20 PCIAD23 <$3> 


15,19,20 PCI_AD21 <$$> 
15,19,20 PCI_LAD19 <$2> 


15,19,20 PCI_AD17 Sse 
15,19,20 PCI_C/BE2# <<=> 


15,19,20,22 PCI_IRDY#<S2> 
15,19,20,22 pc) DEVS Ge 


5,19,20,22 PCLLOCKKSS>—}-—}- 
15,19,22 PCI_PERR# <S2> 


15,19,20,22 pcl_ SERRISS> 


15,19,20 PCI_C/BE1# <> 
15,19,20 PCLADI4. <3sS 


PCI_AD12 <$$> 
PCI_LAD10 <s2> 


15,19,20 
15,19,20 


15,19,20 
15,19,20 


PCI_AD8 
PCI_AD7 


15,19,20 
15,19,20 


PCI_AD5 
PCI_AD3 
15,19,20 PCI_AD1 


22 PCI_ACK64# 


| gp — B10 


+V12S PCI 19 19,40 -V12S 
+V12S PCI 19 
+V3.3ALWAYS 9,16, 17,19,24,25,26,29,32,33,34,39,40 
19 +V5_PCl +V3.3ALWAYS 9, 16,17,19,24,25,26,29,32,33,34,39,40 
+V5S PCI 19 
A 19 +V5S_PCI B A +V5S PCI 19 
+V3.38_PCI 19 po | 12 [a2 | 
19 +va.3s_pci]| [83 | uk rae — ] +V3.38 PCI 19 
B4 | 
TDO 
15,19,20,22 it piRacHE <=> BS 5V (1) 
+5V (2) INT_PIRQA# 9,15,19,20,22 INT_PIRQA# <23> } Be] +5V (2) SSS INT_PIRQBH 9,15,19,20,22 
INTB# INT_PIRQC# 15,19,20,22 9:15,19,20,22 PE INTB# <3sS INT_PIRQD# 15,19,20,22 
INTD# + BS INTD# 
PRSNT1# PCI_CLKRUN# 19,20 6434 SLT2 pf PRSNT1# <S> PCICLKRUN# 19,20 
ehh 0.01UF C114 ut} PABNTH Bir] BS¥1 
PRSNT2# PCI_LGATED_RST# 9,19,29,34 : [Bb PRSNT2# <_< _| PCI_GATED_RST# 9,19,29,34 
= 0.01UF [B13 | 
15,19,20,29,31,34 INT_SERIRQ 
<< _ | PCILRST_SLOTS# 9,15,19 <_< _ | PCILRST_SLOTS# 9,15,19 
14 CLK_PCI_SLOT2 
PCIGNT1# 15 <<] PCILGNT2# 15 
15,22 PCI_REQ2# 
PCI_PME# 9,15,19,22,34 eS PCLPME# 9,15,19,22,34 
PCI_AD30_ 15,19,20 15,19,20 PCI_AD31 <eSS> PCI_AD30 15,1920 
15,19,20 PCI_AD29 
PCI_AD28 15,19,20 <SS> PCLAD28 15.19.20 
PCI_AD26 15,19,20 15,19,20 PCI_AD27 <esS> PCI_AD26 15,19,20 
15,19,20 PCI_AD25 
PCI_AD24 15,19,20 <> 24 15,19,20 
<eS> PCI_AD25 15,19,20 15,19,20 PCI_C/BES# ASS 700 
15,19,20 PCI_AD23 
PCI_AD22. 15,19,20 <> PCI_AD22 15,19,20 
PCI_AD20 15,19,20 15,19,20 PCI_AD21 | AD20 15,19,20 
15,19,20 PCI_AD19 
PCI_AD18 15,19,20 | AD18 15,19,20 
PCI_AD16 15,19,20 15,19,20 PCI_AD17 SS PCI_AD16 15,19,20 
15,19,20 PCI_C/BE2# 
PCI_FRAME# 15,19,20,22 <SS> PCI_FRAME# 15,19,20,22 
15,19,20,22 PCI_IRDY# 
PCILTRDY# 15,19,20,22 TRDY# <SS> PCILTRDY# 15,19,20,22 
15,19,20,22 PCI_DEVSEL# GND20 
STOP# PCI_STOP# 15,19,20,22 STOP# <SS> PCI_STOP# 15,19,20,22 
+3.3V (10) 15,19,20,22 PCIl_LOCK# +3.3V (10) 
SDONE 15,19,22 PCI_PERR# SDONE 
SBO# SBO# 
15,19,20,22 PCI_SERR# 
PCILPAR 15,19,20 | PAR 15,19,20 
PCI_AD15 15,19,20 15,19,20 PCI_C/BE1# <> PCILADI5 15,1920 
15,19,20 PCI_AD14 
PCI_AD13. 15,19,20 <SS> PCIAD13 15,19,20 
PCI_AD11 15,19,20 15,19,20 PCI_AD12 -AD11 15,19,20 
15,1920 PCI_AD10 
PCI_AD9 15,19,20 | AD9 15,19,20 
PCI_C/BEO# 15,19,20 15,19,20 PCI_AD8 <SS> PCI_C/BEO# 15,19,20 
15,19,20 PCI_AD7 
PCI_AD6 15,19,20 <> PCIAD6 15,19,20 
PCI_AD4 15,19,20 15,19,20 PCI_ADS -AD4 15,19,20 
15,19,20 PCI_AD3 
PCI_AD2 15,19,20 <> PCIAD2 15,19,20 
PCI_ADO 15,19,20 15,19,20 PCI_AD1 | [ S8S PCLADO 15.19.20 
+5V (4) 5,15,16,17,19,20,22,34 
PCI_REQ64# 22 sans errand ACK64# wa ae 38 te 
(5) +5V (12) ae pa58 +5V (5) R459 pe 
(6) +5V (13) +5V (6) 
NICK) CONT20_PCI — — Jae CONT20_PCI => 
10K 10K 
SLOT1 SLOT2 


5,15,16,17,19,20,22,34 +V3.3S_ICH 


15,16 PCI_GNTA# 
LEGACY HEADER 
FOR ADD-IN 
AUDIO CARD 
TESTING 
VIA SLOT1 ONLY 


PCILREQA# 15 
INT_SERIRQ 15,19,20,29,31,34 


R177 
8.2K 


+V3.3S_ICH 5,15,16,17,19,20,22,34 


PT 


19,24,25,26,34,39,40 +V5 
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18,40 -y12S 
T +V5PCISLT3 1 RPISA 28 
+V3.38 PCI 18 +V5 Pcl 18 4v33PCISLT3. fA <SE> INT_PIRACH 15,18,20,22 
T T T 9,1b,17,18,24,25,26,29,32,33,34,39,40  +V3.3ALWAYS i_RPRS z 
{VSPCISLTS vA + WO SES INT_PIROEH 15,22 
+V128_ PGI | 18 
14,17,21,24,27,29,34,36,40 2 RPASR 7 
‘ waspcisits = | [YO <SE> INT_PIRQA# 9,15,18,20,22 
+ Bl] joy TRsT# tA vee INT_PIRQG# 15,22 
B2 | 6K soy -A2 NOLSTOFF_0_ | 
10,14,17,23,28,29,30,31 ,32,33,36,37,4 
15,18,20,22 INT_PIRQD#<35> ¢ B3 | Gnp4 TMS +A 4,5,6,9,10,14,17,23, ae 33,3 0 
PCLSLT3INTB# By TDO TDI ae /3.: 
15,22 INT_PIRQF# <SS> + t Be] tV (1) +8V_(7) Ae PCI SLTSINTAE 
45V (2) INTA# = es 
9,15,18,20,22 INT PIROBYCSS> ¢_PCI_SLTSINTD# B7 | nies INToE LAZ PCLSLTSINTC# == 0626. 
| [C436 SLTS_PRSNTIF = INTD# +5V (8) Ea 7 
15,22,34 INT_PIRQH# <> — aaa PRSNTI# Rsvs [Ae <> PCI_CLKRUN# 18,20 
RSV1 45V (9) 4 
| 18 *V5S_PCT | o.01uUF | e120 SLT4_PRENTS# Bit] Peonroy No) PAL <XI] PCIGATED_RST¥ 9,1829,34 Ras 
=> O.01UF .— GND2 @np14 -Al2 1 
= : * Bi3_| GNp3 GND15 -A13 
15,18,20,29,31,34 INT_SERIRQ <@S> Bi4_) Royo Rsv5 -Al4 
¢+—21 ana RsT# FAL 41 <1 pci rst _SLoTs# 9,15,18 Place AC terminati 
14 CLK_PCL_sLoTs [>> Bi6 | ck +5V (10) FALE + ace ermination 
¢—1Z| anps GnT# -AIZ <<] PCILGNTS# 15 VERY close to J31 PIN 
15,22 PCIREQs# <<} Bi8 | REQy @np16 ,-Al8 + A15 
+ B19) sv (3) PME# | A12 PCI_PME# 9,15,18,22,34 
15,18,20 PCI_AD31 B20 | ansi AD30 f-A20 PCILAD30. 15,18,20 
15,18,20 PCI_AD29 B21 | ap29 +3.3V (7) 421 
¢——£22_ anne AD28 | 422 PCI_AD28 15,18,20 
‘ 15,18,20 PCI_AD27 B23 | ap97 AD26 | A28 PCI_AD26 15.18.20 
15,18,20 PCI_AD25 a AD25 G@ND17 }-424—___# 
+ 43.3V (1) AD24 --A28 <> PCIAD24 15.18,20 
ences 15,18,20 PCI_C/BES# B26 | C/BEs# IDSEL }-426_SLTS_IDSEE RI 90 SSEPCL_AD27_15,18,20 
a PIRES SIS SEE 15,18,20 PCI_AD23 B27) ane3 +3.3V (8) -A8Z 
—— a GND8 AD22 | 428 SS PCILAD22 15,18,20 
+ ° ° * 15,18,20 PCI_AD21 AD21 AD20 | A22 PCI_AD20 15,18,20 
C124 C256 90 C264 C94 15,1820 PCI_AD19 Se Bat AD19 Gnots -Aat 
aT T its al aT + 43.3V (2) AD18 PCLAD18 15,18,20 
22UF O.1UF OAUF 4 O.1UF 4 0.1UF 15,18,20 PCI_AD17 B32 | api7 AD16 |-A82 Ss PCILAD16 15,1820 
at 15,1820 PCI_C/BE2# B33) C/BEo# —-+3.3V (9) re 
— 
ly} 4V3.3PCISLTS <a GND9 FRAME# <@S> PCIFRAME# 15,18,20,22 
= Place close to Slob 3 15,18,20,22 PCIIRDY# <<S> IRDY# GND19 |- 438 ___» 
Place 5 3 + Bae 43.3V (3) | TRDY# F488 <SS> PCITRDY# 15,18,20,22 
[as7 
{cree _T cso _f cao __f cass cist _f cae c188 15,18,20,22 PCI_DEVSELIK3E> B38 BNDGO ore A38 <S> PCLSTOPH 15,18,20,22 
seal Bas alias = a a a 15,18,20,22 PCILOCK# B39) 1ock# —_+3.3V (10) |- 482 7 
a eer otur J] otur [our] osur [0.1uF 15,18,22 PCI_PERR# B40 | PERR# SDONE |440 SMLINKO 15,22 
= + Bap +3.3V (4) sBo# [| A41 SMLINK1 15,22 
= 15,18,20,22 PCLSERR# <@S> SERR# GND21 -A42 ——_# 
¢ Ba +3.3V (5) PAR _ = PCILPAR_ 15,18,20 
4,9,17,20,24,31 32,33,35,36,37,4 15,18,20 PCI_C/BE1# C/BE1# AD15 PCILAD15. 15,18,20 
N88; -4,9)117,20,24,91,02,33,98,98,9740 15.18.20 PCI_AD14 B45 }api4 43.3 (11) ASS 
4 evouk Note: GND11 AD13 -448 PCLAD13 15,18,20 
: R127 sa danerine 15,18,20 PCI_AD12 B47 | ania AD11 | 442 PCI_AD11 15,18,20 
Place half of these caps by PCI slot 1, the other 15,18,20 PCI_AD10 B4g AD10 GND22 | A48_ gg 
NO_STUFF_0.01_1% half by PCI slot2 - ¢—— B42] Gnpi2 ADog 442 <SE> PCIADY 15,18,20 
KEY 
oy +V58_PCI 18 15,18,20 PCI_AD8 BS2 1 ADos C/BEO# |- 492 <> PCIC/BEO# 15,18,20 
+ if a i + I \f i i 15,18,20 PCI_AD7 Bed ADO7 +3.3V (12) aes 
43.3V (6) ADO6 PCLAD6 15,18,20 
e259 111 85 258  |c70 262 |c125 [C134 126 deqsoy PEL ARE BZ Bs ae bog LASS SE PCICAD4. 121820 
b2UF aa aa aa iu pie pile oe pie 15,1820; PCILAD? Tal peril GND 28 [a7 BeITARS: 4B1eo6 
15,18,20 PCI_AD1 <> oo ADO1 ADoo 488 SE PCI_ADO 15,18,20 
[aso | 
+ 5V (4) +5V (11) |—# 
5,15,16,17,18,20,22,34 + AGO 
E E E E E E E E L +V3.3S_ICH J on ey ae AGI +V3.3S ICH 5,15,16,17,18,20,22,34 
ae 456 + + 1—? R457 = il 
82 83 257 |c112 [C137 |c100 c255 c249_— coe Bar| Tey i) levine) Lee 
jUuF baurF paurF piuF piurF piurF biur piurF p1urF — Jat CONT20_PCI = 
| 10K 10K 
LOT. 
+V3.3S 4,5,6,9,10,14,17,23,28,29,30,31,32,33,36,37,40 os ee SLOTS 
1 R122 9.22,34,9540 svt2s 4128 PCI 4g 
NO_STUFF_0.01_1% 
+V3.3S_PCl 18 nose hitet 
Title i 
PCI Slot 3 & Decoupling 
Project: 
845MP/MZ Platform 


Design Guide 


229 


% 


124 


Project: 


845MP/MZ Platform 


A B c D E 
Qbuffers used for isolation during suspend 4V5S 4,9,17,19,24,31,32,33,35,36,37,40 
as well as 5V->3.3V translation 
u19 +V5S_QSPWR DOCK_QDEN# 21 
: —H ne vec [15 * 
15,18,19 PCI_AD[31:0] <sz> PCI_AD22 we 1p1 (46 DOCK_AD22 4V3.3S_ICH 5,15,16,17,18,19,22,34 
PCI_AD23 Wao tpo [45 DOCK_AD23 466 T 
PCI_AD26 ve 4 DOCK_AD26 =~ 0123 +V5S_QSPWR 
PCI_AD27 : vA ns 4 DOCK_AD27 22UF UF R180 U17 Mee 
PCI_AD30 6 42_____DOCK_AD30 8.2K { 
PCI_AD31 the {Be [4a DOCK_ADSi = a ~— Ne vec +18 . 
PCI_AD29 9 9 DOCK_Al 
PCI-ADEE 21a? 187 [82 —Doercapza Fiat 1B _" 
BGI-ADEE 0 1A8 1B8 $8 a anes 15 PCI_GNTB# 1A2 1B2 DOCK GNTBH 2100 Haye 
PCLADSA 1A9 189 | 3. —sock-apoa 15 PCI_REQB# 1A3 1B3 DOCK_REQB# 21 : 
BGI-ADT2 1A10  1B10 BOCK-ADIZ 15,18,19,29,31,34 INT_SERIRQ 1A4 1B4 DOCK_SERIRQ 21 
BGI-ADIA 3 ony 2B1 DOGK-ADIA 9,15,18,19,22 INT_PIRQA# 1A5 1B5 DOCK _PIRQA¥ 21 =L 
SGI-ADIE a] 282 2B2 BOGK-ADIS 9,15,18,19,22 INT_PIRQB# 1A6 1B6 DOCK_PIROQB# 21. = 
BGI-ADIB S 5A3 2B3 DOGK-ADIS 15,18,19,22 INT_PIRQC# 1A7 1B7 DOCK _PIRQC# 21 
BGI-ADTS 2A4 24 3! —_naacapts 15,18,19,22 INT_PIRQD# 1A8 1B8 DOCK _PIRQD# 21 
SGIADZ 2 2A5 2B5 | 30 saa apal 15,18,19,22 PCI_SERR# 1A9 1B9 DOCK_SERR# 21 
BGI-ADED 206 2B6 | 22 —saaapa0 15,18,19 PCI_PAR 1A10 — 1B10 DOCK_PAR 21 
SGI-ADIT 2A7 2B7 - 28 —saeabt7 15,18,19,22 PCI_IRDY# 2A 2B1 DOCK_IRDY# 21 
BGI-ADTG 2A8 ope | 2. —noacanis 15,18,19,22 PCl_DEVSEL# 2A2 2B2 DOCK_DEVSEL# 21 
PCLADIS 2A9 2B9 BOCK-ADTS 15,18,19,22 PCI_STOP# 2A3 2B3 DOCK_STOP# 21 
2A10 2810 15,18,19,22 PCI_TRDY# 2A4 2B4 DOCK_TRDY# 21 
; 15,18,19,22 PCLLOCK# <33S 2A5 2B5 DOCK_LOCK# 21 
21 DOCK_QPCIEN# [>> rig 10E# GNDI 8 15,18,19,22 PCI_FRAME# <e3> 2A6 2B6 DOCK_FRAME# 21 
CO} 20E# GND2 15,18,19 PCI_C/BE3# <33S 207 2B7 DOCK_C/BE3# 21 
GND3 15,18,19 PCI_C/BE2# 2A8 2B8 DOCK _C/BE2# 21 
GND4 _ 15,18,19 PCI_C/BE1# 2A9 2B9 DOCK_C/BE1# 21 
_CETDIEDI0 <> DOCK_AD[31:0] 21 15,18,19 PCI_C/BEO# 2A10 2B10 DOCK_C/BEO# 21 
= 10E# GNDi -& 
7 DOCK_QPCIEN# 474 SOE “ENDS 
V5S_QSPWR GND3 
vet mee GND4 
tT Ne veo L15 74CBTD16210 = 
PCI_AD2 4g ___DOCK_AD2 ee 
PCI_AD3 ; ao : Be 4 DOCK_AD3 
PCI_AD6 iN tea (44 DOCK_AD6 AUF 
PCI_AD7 : ha ee 4 DOCK_AD7 
PCI_AD10 Bina 188 C4 DOCK_AD10, = 
PCI_AD11 vA , Be 4 DOCK_AD11 
PCI_AD9 a} AD ia DOCK_AD9 +V5S_QSPWR 
PCI_AD8 01 tas te [38 DOCK_AD8 U61 TO 
PCI_AD5 1 DOCK_AD5 1 1 
PCI_AD4 : re je 4 Eas 6 DOCK_AD4 NC vec -18 sf 
WO liee' SMBEDATA PCL ADE 2a 281 25 <BR, apy DOCK_SMBDATA 21 24 1A 1B1 [48 _ eee 
PCI_ADO g | 2A2 2B2 DOCK_ADO xB) tne 1B2 b.UF 
2A3 2B3 —44 13 1B3 
10,14,15,22 sMB_cLk <E>—1 2A4 op4 | 81 <SS> DOCK_SMBCLK 21 — 4 104 1B4 
205 2B5 - 30 33 KBD_CLK 1A5 1B5 -42 DOCK_KBDCLK 21 
20 on6 2p6 | 22 33 KBD_DATA 1A6 1Be +40 DOCK_KBDDATA 21~ 
21 907 2B7 | 28 x ~—Y 107 1B7 ct 
22 ons ope | 22x O_ tas 1B8 
23] oA9 2p9 }- 28 33 MOUSE_DAT, 1 149 1B9 -- 22 DOCK_MOUSEDATA 21 
244 2010  2B10 }*2-« 33 MOUSE_CLK - 1A10-1B10 86 DOCK_MOUSECLK 21 
21 2B1 
4 i tas J 
DOCK_QPCIEN# a 1OE# GND1 2A2 2B2 
47q 20E# GND2 31,32 SER_RIA¥ 7 2A3 2B3 DOCK_SERRIA# 21 
GND3 31,32 SER_SOUTA 2A4 pa |3 DOCK_SOUTA 21 
GND4 31,32 Sen SINA 2 | 5A5 2B5 ey DOCK_SINA 21 
31,32 SER_RTSA# 206 2B6 DOCK_RTSA# 21 
74CBTD16210 J = 
__ 31.92 SER_DSRAS = 2A7 2B7 DOCK_DSRA¥ 21 
= ; _CTSAH 2A8 2B8 DOCK_CTSA# 21 
QUIET DOCK QSWITCH +V5S_QSPWR 3132 SER _DTRAY 2A opg +26 DOCK_DTRA# 21 
ise 31,32 SER_DCDA# 24'5a10 2810 } 22 DOCK_DCDA# 21 
4,15,28,29,30,31,34 PCI_RST_ON saa eS i ry SOEe SENDS 
,15,28,29,30,31,3 | RST_ONBD# [>> >—44 12 a 495 20E# @nn2 
18,19 PCILCLKRUN# <@S>—84 14 1B2}-2—{ >> DOCK _RESET# 21 Th GND4 
1 145 1B3 -28—_x Dn oe 
1B4 9 cS DOCK CLKRUN# 21 le Local Mouse and Keyboard cannot 74CBTD16210 => 
4} ony 1B5 10 _ ba be used if the Docking Keyboard and 
15 PCIGNT4# 2A2 Mouse are used. 
15,22 PCI_REQ4# 2A3 2B1 oe eee _ 
14 CLK_DOCKPCI 2A4 2B2 HS DOCK_GNT4# 21 BIOS Will disable local ‘Serial: pore: via 
29,33,34 DOCK_INTR# 22 | 505 2p3 [12 DOCK_REQ4# 21 SER_EN if Docking board is used. 
2pa | 20 CLK_DOCKCONNPCI 21 
2B5 DOCK_DOCKINTR# 21 
[m9 1OE# 2 
20E# GND Title : : 
Bus-Switch-74CBT3384 Docking Q-Switches 
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B c D E 
So DIS ® 
a ae 
J35A J35C 
1 
GNDO REQ# P28 TS-> DOCK_REQ4# 20 3V LPT_Busy [128 
eo ay —24 v deo GND7 +22 102 | GnD30 LPT_ps [122 
tbo Boe — vpe1 PERR# Po NC7 LPT_D4 rage 
——s) GND1 SERR# |—_____<S> DOCK_SERR# 20 HOG LADIT GND31 GND39 
g 105 
GND2 GNDs ,-20—__+» DOCK-ADIG ton] 4017 ERROR# pio x 
»—S RED _RTN STOP# Pa DOCK_STOP# 20 AD16 LPT_D1 
~—H RED TRDY# DOCK_TRDY# 20 pock AD13 tga GND32 LPT_Do ECs 
>—84 vsync GNDg -33—__» BOCK-ADTE 108 AD13 GND40 188 — 
ah HSYNC LOCK# a —_ DOCK_LOCK# 20 tod A012 SER_OUT 134 DOCK_SOUTA 20 
GND3 FRAME# DOCK_FRAME# 20 e GND33 SER_RTS DOCK_RTSA# 20 
Bip | {a GND4 GND10 }2&8——_ Bee Re 111 apg SER_CTS [188 DOCK_CTSA# 20 
21 Nco CBEI# Dae DOCK_C/BE1# 20 _ 112 | apg SER_DTR |-182 DOCK_DTRA# 20 
20 DOCK_SMBDATA <es> 13} su DATA C/BEO# DOCK_C/BEO# 20 pock ADS ¢+—_13_ enps4 MS_DATA }-188 DOCK_MOUSEDATA 20 
SYSACT# GND11 Dock AD29 BOCK-ADA 1141 aps MS_CLK | 182 DOCK MOUSECLK 20 
20 DOCK_CLKRUN# Sl CLKRUN# AD29 a BOCK-ADEE — te AD4 GND41 e+ 
20 DOCK_REQB# PC_REQ# AD28 — + GND35 L_LININ 
= — DOCK_AD1 4117 7 
ta ene GND12 48 DOCK_AD25 DOCK ADO tia] AO! LIN-GND ErcEe 
ie ove no2s BB ADae ao, | Pun ig 
2X, nea ND13 20 CLK_DOCKCONNPCI [>> 120) Bol CLK MIDI_SRX [148 
+——~L, cps#/GND ope 46 Beet ~ @NDS7 MIDL SIX [146 
20 DOCK_PIRQC# _—- INTD# Ap20 |-42 = pETDs| SLCTIN# UsB+ [142 DOCK_USBP5P 26 
20 DOCK _PIRQB# INTC# GND14 |}-48—__ PLT_AFD# usB- }-148 DOCK_USBP5N 26 
¢—*4 anpe V_ACDCo | 42 1247 PLT PE GND42 |-142 4 
20 DOCK_GNT4# [Ty >———_ 1-25 @nT# V_AcDct1 [202 ¢+——123_| Gnbd3s DCKINTR# 150 __1 ___T$>>pock_DOCKINTR# 20 
|i 200Pin_Docking-Plug |i 200Pin_Docking-Plug 
J35D 
aL svo LPT_Ack# D126 
20 DOCK_AD[31:0] 1824 51 LPT_D7 oe 
J958 184 | SNibas “GNDas [122 
Bee RetS 155) apis LPT_INIT# D180. 
— 4 v pce UNDKGT# pia—x = 156 | p14 LPT_D3 a 
ae v_Dc3 Gnb22 -2E DOCK ADI aE aL) GND44 LPT_D2 | 488 
GND15 PAR DOCK_PAR 20 BOCK ADT AD11 GND49 + 
¢+——*4 anpi6 PCIL_RST# P22——_+ DOCK_RESET# 20 = 152 | Adio SER_RD |-184 DOCK_SINA 20 
>—33 GRN_RTN GND23 +} 80—_» DOCK AD7 GND45 SER_DSR }-185 DOCK_DSRA#¥ 20 
>—38 GREEN IRDY# Pay] DOCK_IRDY# 20 BOGICADS 161_| ap7 SER_RI [188 ° DOCK_SERRIA# 20 
>—34 BLU_RTN DEVSEL# DOCK_DEVSEL# 20 ! 162 | ang SER_DCD | 182 DOCK_DCDA# 20 
>—38 BLUE GND24 | 83—_» DOCK AD3 GND46 KB_DATA |-188 DOCK_KBDDATA 20 
S52] ppc pat C/BE3# Bas —S> DOCK _C/BE3# 20 DOGK-AD? es AD3 KB_CLK = DOCK_KBDCLK 20 
>—8X ppc_cik C/BE2# DOCK_C/BE2# 20 = AD2 NC11 
to —8h sui GND25 - 88 —— DOCK_AD3t ¢——188_ anpa7 L_INouT | 18 
GND18 AD31 = SRBTN# L_O_GND 
20 DOCK_SMBCLK 63 su CLK AD30 +88 BOCK _ADS0 20 DOCK_QDEN# QDEN# R_INOUT [193 
20 DOCK_SERIRQ G4" SERINT GND26 |-82——_» BOK Aba? 20 DOCK_QPCIEN 1699) QPCIEN# NC12 |-194 ——_. >> PM_Rit 
85, nos ab27 20 BOCK-ADES 120) NBPWROK MICIN [198 16,22,32,34 
20 DOCK_GNTB# [[> >————_+-—48q pc._ GNT# Ap26 +21 = >12_ ppwrsw MIC_GND [126 a3 
¢——5Z anbi9 GND27 }-22——# BOG ADS 4122 nero 5v_usB 122 
88 Noa AD23 ml BOCK-ADED 1234 -pt_stct | GND_USB a Ww, BAR43 
>—8X nes AD22 — »14q [pT stB# | SUSTAT# 
+1 nce GND28 |-22——# DOCK AD19 ¢+—25_ cp4#iGnp CD1# 02202__|__» 14,17,19,24,P7,29,34,36,40 
+——4,, anp20 AD19 }-28 —! aL = - a Wego To 
20 DOCK PIRQA# Kg INTB# ADig LOZ DOCK_AD18 = 200Pin_Docking-Plug = oy id 
20 DOCK_PIRQD# a INTA# GND29 +28» 
a ai3 
+—44, anp21 V_ACDC2 } 29 DOCK SUSTAT# 
»—8q uNDKRa# | v_AcDCs3 --100-~ 14,16,29,34,39,40 PM_SLP_S3#[_> > 5 = eq 
_| 200Pin_Docking-Plug _| There is pull-up on 
= as BAR43 docking station. Q44 
| BSS138 
DOCK_SERRIA# 
V3.3ALWAYS_KBG 29,30 
| 0422] |0.1UF 
bs | 
"Lu7c => 
9 
16,29,34,36 PM_PWROK [> > T a. 3 _SHWRGD 
10 
a Gate used to buffer PM_PWROK to docking 
74HC08 
N 
oa Title F 
Docking Connector 
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A B Cc D E 
Layout Note: 5,15,16,17,18,19,20,34 +V3.3S_ICH 
Signals on RPs shown below 
can be swapped to aid routing. 
15,18,19,20 PCI_FRAME# Rpaee 1 g 8.2K 
2 7_ 8.2K 
15,18,19,20 PCI_IRDY# APS4D 
4 5 8.2K 
15,18,19,20 PCI_TRDY# APOC BOK 
15,18,19,20 PCI_STOP# = § ©: 
17,34 
15,18,19,20 PCI_SERR# aoe = 7_8.2K +VB.SALWAYS_ICH 
1 g 8.2K 
15,18,19,20 PCI_DEVSEL# RPOGC BOK RP98C 10K 
15,18,19 PCI_PERR# APSE — 6K 16,21,32,34 PM_RH [Tp > 8 AAAS 
15,18,19,20 PCI_LOCK# 4 5°. RP10t 10K 
RP9SD 4 5 82k 15,34 SMB_ALERT# [Cp >>EP1O1A_ A An -8 10K) 
15 PCILREQo# [>> * 449 10K 
aoe 9,15,18,19,34 PCI_PME# <> WR AWK 
2 Z_ 8.2K 
15,18 PCI_REQI# 
15,18 PCI_REQ2# RPA _4 8 8.2K 
Pull-ups for PCI_GNT#0 ,> 7 RPOGA 4 g 8.2K 
15,19 PCI_REQ3# 
and PC|_GNT#3 are by 15'99 PCIREQ4# RP93C_3 6 8.2K ee 
pets = RP103D 4 5 8.2K a es 
15.23.34 INTIRQI4 [>> + see phe ve ee 
RP103A 4 g 8.2K ; - >> VY 
15,23,34 INT_IRQ15 APS7B 
2 7_ 8.2K 100K 
9,15,18,19,20 INT_PIRQA# APS7A 
1 g 8.2K 
9,15,18,19,20 INT_PIROB# . 
Rp87C 010 = 3 binary = Sheeks Fab 3 
3 6 8.2K 
15,18,19,20 INT_PIRQC# APE75 BK 
15,18,19,20 INT_PIRQD# 4 o_o. FAB REVISION 
15,19. INT_PIRQE# gears 1 g 8.2K 5,15,16,17,18,19,20,34 +V3.3S_ICH 
2 7_ 8.2K 
15,19 INT_PIRQF# 
RP42C_3 6 8.2K 
15,19 INT_PIRQG# RPA t32K 3 
15,19,34 INT_PIRQH# RPDIA 4 5K 
18 PCI_REQ64# RP21B_ 2 7_10K R400 R401 R413 
18 PCIACK64# NO_STUFF_10K 40K 10K 
ac 0) Ge =| 16 ICH_FAB_REVO 7 
16 ICH_FAB_REV1 * 
16,23,34 IDE_PATADET <es>—1 NO_STUFF_ 10K) 16 ICH_FAB_REV2 [+ 
| RP105B Boze jdt ecw eee eee 
NO_STUFF_10K] | 
16,23,34 IDE_SATADET <SS>—2 
— al; a RoE eect | R414 R415, R399 
16,29,31,34 PM_CLKRUN# <@S>—4 ROR 5 10 4 1K | NQ_STUFF_1K > NO_STUFF_IK | 
eae ee a eee See [eles reese ee 
16,31,34 LPC_DRQ#0 [> >— RERANO_STUFF_ 10K >-—____e—_ 
| —_ 
16.34 LPC_DRO#1 [>> REALANO_STUFE_ 10K +V3.3ALWAYS_ICH 17,34 = 
Das ese rae ane ee ee ee ote se eat ee ae ee ee a 
DRQO# & DRQ1# have t _ _ _ _ _ _ = = = = 2 = 
weak internal oe RP101B 
ullups 
ee AOLIILAN SUPPORT — 4.7K 10K 
o#—T _<SS> SMLINKO 15,19 
9,19,34,35,40 sv125 va BSS138 
Q31 
rtf tt 


17,34 +V3.3ALWAYS_ICH : <SE>SMB_CLK 10,14,15,20 


[ on m=} 
R296 RP101C 
4.7K 10K 
ot<= 
ro 
9,19,34,35,40 4yv12S iq * ao 


Q1 and Q2 connect SMLINK and SMBUS in SO for SMBus 2.0 compliance. 


SMLINK1 15,19 


“._}#—__<3S>SMB_DATA 10,14,15,20 


5,15,16,17,18] 


add 


J68 


CON4_HDR 


H9,20,34 +V3.3S_ICH 


Te |CH3-M Pullups and Testpoints 
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B c D E 
24 IDE_PRI_RST# D> ORR 8 IDE_PDD[15:0] 16 
¥ 
3 PRIMARY HDD CONN 
an 
Pl J74 
. iss 
16 IDE_PDD[15:0] IDE_PDD7 3 ae IDE_PDD8 
IDE_PDD6 5 Bio IDE_PDD9 
IDE_PDD5 7B IDE_PDD10 
IDE_PDD4 2 Big IDE_PDD11 
IDE_PDD3 le IDE_PDD12 
IDE_PDb2 3 Big IDE_PDD13 
4,5,6,9,10,14,17,19,28,29,30,31,32,33,36,37,40 +V3.3S IDE_PDD1 5 Bio IDE_PDD14 
IDE_PDDO 7B IDE_PDD15 
° 16 IDE_PDDREQ 21 foo 
16 IDE_PDIOW# 3 ol} , 
16 IDE_PDIOR# ‘Ne 
16 IDE_PIORDY + 27 Kolo} IDE_PD_CSEL FERC 
16 IDE_PDDACK# 29 Kolo} 4 a 
15,22,34 INT_IRQ14 31 fod} = 
16 IDE_PDA1 33 fold e—{_> > IDE_PATADET 16,22,34 
16 IDE_PDAO 35 fold 
16 IDE_PDCS1# 37 Kolo 
24,40 IDE_PDACTIVE# 39 1519 * —L_R420 
20x2-HDR — 0.0470 
16 IDE_PDCS3# 
16 IDE_PDA2 
8 
24 IDE_SEC_RST# D> Ro 
| 
Y SECONDARY HDD CONN 
an 
4 
16 IDE_SDD[15:0] * ’ J65 
IDE_SDD7 3 ae IDE_SDD8 IDE_SDD[15:0] 16 
IDE_SDD6 5 Bio IDE_SDD9 
IDE_SDD5 7B IDE_SDD10 
IDE_SDD4 2 Bio IDE_SDD11 
IDE_SDD3 a IDE_SDD12 
4,5,6,9,10,14,17,19,28,29,30,31,32,33,36,37,40 +V3.3S IDE_SDD2 3 Bio IDE_SDD13 
_ IDE_SDD1 5 Bio IDE_SDD14 
IDE_SDDO 7B IDE_SDD15 
4 RAO 5 9 for | 
f 16 IDE_SDDREQ 21 45/9 
16 IDE_SDIOW# oe oO} , 
16 IDE_SDIOR# old) R288 
16 IDE_SIORDY + 27 Bid IDE_SD_CSEL aA 
16 IDE_SDDACK# rl old 4 eles 
15,22,34 INT_IRQ15 ‘ae = 
16 IDE_SDA1 33 15d} IDE_SD_DIAG 4 {>> IDE_SATADET 16,22,34 
16 IDE_SDAO 35 ae 
16 IDE_SDCS1# 37 Kolo 
24 IDE_SDACTIVE# 39 Koo} r _|_ R287 
== —2032-HDR — 0.047UF 
16 IDE_SDCS3# 
16 IDE_SDA2 
Title 
IDE 1 of 2 
Project: 
845MP/MZ Platform 
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A B Cc D E 
Primary IDE Power 
+V5S_IDE_P +V5S_ 4,9,17,19,20,31,32,33,35,36,37,40 
ye = =} 4,9,17,19,20,31,32,33,35,36,37,40 +V5S 
J o366 . i 
Q21 p.1UF 
Ww «| R240 
INET — U40A “| U40B 1M 369, , hes 4 
"| U40E 1000PF i 
o 2: DE_PRSTI#. 4 4 U45B R232 
7 ASR oy L : f LS > IDE_PRLAST# 23 > 239, IDE_PPWR2 } 4 | S NO_STUFF_O | 
G @ Lf 1 U45A S14925DY 
® R223 357 74HC14 & 74HC14 SA A0;IDE_PENTCEN | ® siagosDy |» it 
a sh uw! | 74HC14 am an i 
a 2 a) a 0 ee 
w 1 ack e a = SECONDARY IDE 
= : : 4,9,17,19,20,31,32,33,35,36,37,40 +V5SPWR ON DC-—-DC ls | + 
= = MODULE +V5S_IDE_P J67 
sw 
+V5S 4,9,17,19,20,31,32,33,35,36,37,40 “| U40F + : 4 E 
NO_STUFF_0.01_1% Leva - aes af c404 [ 3 3 
4 | 
+V5S_IDE_S 355 AUF © B2UF .1UF |100uF Ke 
(98 c 74HC14 
p.1UF N | 4Pin_PwrConn 
Q22 => + = 
VW 1N4148 5 i i 
use 4 sop Mobile Drive Only}, 
4 ARK _qDE_SASTI# 5 IDE_SEC_RST# 23 
a 5 MDC INTERPOSER HEADER 
Q R229 363 74HC14 74HC14 
G 1M uw N 
‘al UF a 
a => 
IDE Reset Circuitry 18,19,25,26,34,39,40 +V5 +V3.3 14,17,19,21,27,29,34,36,40 
J45 +V3.3ALWAYS — 9,16,17,18,19,25,26,29,32,33,34,39,40 
eeibE Pe IDE Activity LEDs + ; + 
a 5 
+V3.3 14,17,19,21,27,29,34,36,40 16 feo oka YN + > {>> AC_SPKR 16 
R306 a 9 
‘470 16 AC_SDATAIN1 1 4 
R29 i783 16 AC_SDATAINO 3 {>> AC_SDATAOUT 16 
° 16 AC_BITCLK ¢ 5 ¢ 
470 PM_SUSLEDGND ‘ ee ee L | ye 2 
{ PM_SUSLED. , } 9 {>> AC_RST# 16 
Ds26 A t IDE_PLED Lt R199 = 2x10-SHD-HDR == 
7 ae NO_STUFF_10K | 
Q28 “| CON HDR AC97_BITCLK has R300 
GREEN od : 
BSS138 internal pulldown 20K 10K 
eG pS27 \Z —h resistor enabled when = 
GREEN = 
29,30 SMC_INITCLK ov PM_SLP_S1# 14,16,34,40 AC_SHUT bit is set = 
Q30 to1 
a 4 a _BSS138 
23,40 IDE_PDACTIVE# [> > 
+V5S_IDE_S 40 
R238 
470 
= Title 
23 IDE_SDACTIVE# o> {Re IDE 2 of 2/ MDC INTERPOSER 
ps24 
GREEN 845MP/MZ Platform 
A B Cc 
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A B c D 
17,26,40 +V5ALWAYS 
Peete a +V5 18,19,24,26,34,39,40 
R476 | R477 
0, STUFF, 0} 
+V5_USB1 
a — 
+V3.3ALWAYS —9,16,17,18,19,24,26,29,32,33,34,39,40 
76 
1UF 
RP12A RP12B 
=F —=%4 v1 OKs 10K I~ >>>usB_oco# 16 
R81 U14 
R80 1 FER,EMI,1206,3A,25%,500HM100MHZ 
1K Ls 2 ne oct Pf ISBPWR_CONNC { 72 2 -—_< FER,EMI,1206,3A,25%,500HM100MHZ 
3 EN SuT2 |S USBPWR_CONND. FB17 4500HM ie, ae 
41 EN» Oc2# Pi —s---> USB_OCt# 16 FB1624600HM USBD. yee ' 
TPS2052 27 He 7T~C37 
LE 600HM@100MHZ E 7APNC43 p.iur | 100uF 3 
— FB12D b.1UF | 100uF => => 
4 fps —_ = 
i 7 ny oy Tl ~N@_STUFF_ComModeChoke_900hm@100MHz 
Li5 | 
| 
16 USB_PNo <eS>-44+1 ate | USBC_VCC 
| 
16 USB PPO <SS>—-e +44 4 3 ‘ USBC+ 
| Jae dee sk be dem dee Spel tee dae Fen kee tex 
| t | 
Lo~ ~~ __4 — 
==¢32'=—=ca3 | R31 R313! 
FB12C 47pF_|_47pF 
3 1} 6 = | al al | 
600HM@100MHZ ! i 
— —- | 
60OHM@100MHZ NO_STUFF_Clamping-Diode J5 
FB12B | NO_STUFF_Clamping-Diode | 1] voct 
2 1p Z Peeve en the le See | L__2 pug TOP 
po ~N@_STUFF_ComModeChoke_90chm@100MH gq] PO POR GNDs 
j ide va -_ ComModeChoke_900hm@ Z 4 GND1 GNDa } 
i GNDS5 
16 USB_PN1 <35>—4+ 14 ate | : use: ad VOC2porrom GNDE 2 
T USB+ Z. PORT 
16 USB_PP1 <SS>—4_4 | 4 3 —? + Pt _—_ 
7 po --4q---4----- 1 @——2 anve = 
a a ~~ ==c34 ==c31 | R31 R315! USB-PORTS 
FB12A 47pF_|_47pF 2 
178 >= ; :. = 
600HM@100MHZ =. = | Dual USB 
NO_STUFF_Clamping-Diode | 
; NO_STUFF_Clamping-Diode | 
| | 
| 
Title 
USB (1 of 2) 
Project: 
845MP/MZ Platform 
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+V5ALWAYS —17,25,40 
eases eats, +V5 18,19,24,25,34,39,40 
7) Raza | R475 
| LINOASKUFF,O; QA +V3.3ALWAYS — 9,16,17,18,19,24,25,29,32,33,34,39,40 
leet et | <= © 
od 4 
RP12C P97A 
10K 0K 
ico 
ia $—_> >usB_ocz2# 16 
+V5_USB2 — 1 FB19 500HM 
2 _| GND oci# p& USBPWR_CONNA 1 7 2 4 USBA VCC 
9 aE) 1K 3 ne el 6 USBPWR_CONNB — 
Ri 1K 4 C416 aie 
Tur IAS EN2 oc2# PS 4-19 >usB_Oc4# 16 ie] 
= TPS2052 O.AUF]  100uF 
600HM@100MHZ 
FB18D 
NQ_STUFF_ComModeChoke_900hm@100MHz 
USBA- 
16 USB_PN2 <os> + ; ¢ . USBA+ 
16 USB_PP2 <$S> 600HM@100MHZ 
t]>7 77777 x=c49 ==c48 FB23C 
a7 R325 | 47pF_|_47pF a7 6 
R32 > SF fgg TT 
FB18C xX i ti J10B r Lig NO_STUFF_ComModeChoke_900hm@100MHz 
600HM@100MHZ ET ad NO_STUFF_Clamping-Diode 1} vec 16 USB_PN5 <oS> ol; 2-2 ° <> DOCK_USBP5N 21 
| i es L____ 2g pg } 
j NO_STUFF_Clamping-Diode 31 po eal 16 USB_PPS <3=> e414 3 2 Pal ‘ *<ZS>_ DOCK_USBPSP 21 
| 4 PORT | | Sed alee ee 
: GND10 : ; 1 
Poet FB15 500HM en rr | ih cag] r : 
=— = 173 é C5 7 47 5 ==c295=—=c304 R169 : 
6 HOC2nortom 47pF_|_47pFR176, 
cas | 638_| 71 py PORT FB23D = 
600HM@100MHZ =—— aa 600HM@100MHZ 
FB18B 0.1UF] 10007 8 Gno11 ! = =e ! 
2 72 — = = __— STACKED_RJ45_USB | NO_STUFF.Clamping-Diode , 
, NO_STUFF_Clamping-Diode , 
ie N_STUFF_ComModeChoke_90chm@100MHz 
16 USB_PN4 <SS>—#—l ate * USBB- * ee a eet ee Nee ee We ee I 
4 3. USBB+ 7 
16 USB_PP4 <gs>—+ 4 3 a + +V3.3ALWAYS — 9,16,17,18,19,24,25,29,32,33,34,39,40 
| as ee Raia et | re 
I) Mey me cam Pee ol _~ 
==c50 —=051 l ! 
47pF_|_47pF | R382 R322 | if 
17-8 PP 4 < RP97B | “4 ~RP97C 
FB18A : : ' 
600HM@100MHZ 4 4 ; 10K 10K 
| —— —— | 
| NO_STUFF_Clamping-Diode| N 
, NO_STUFF_Clamping-Diode , 16 USB OC5# 
1 16 USB_OC3# 
Lied eh et art aed et eS ee 
Title 
USB Connector (2 OF 2) 
Project: 
845MP/MZ Platform 
26 of 
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LAN _PHYCLK J12 
Enable Shunt (Default) 
Disable No Shunt 4+V3.3 14,17,19,21,24,29,34,36,40 
NOTE: Disable LAN_PHYCLK when Re +V3.3_LAN 
not using LAN Interface oknAS 
= 
NO_STUFF_0.01_1% Bulk caps should be 4.7uF or higher. 
L note: 
‘ 1 Layout note: ayout | ote . 
E ia E E Loar 2 _, tVg ELAN Place 100 Ohm resistor Transmit/Receive 
ci c39 42 |C40 (C3 4 4.7UH 6 4 cre close to Kinnereth pairs need to be 50 
4.7UF 4.7UF  .1UF f.1UF p.1UF p.1UF == ohms 
od a UF 4.7UF Optional cap: C652 value 
6pF - 12pF if needed for 
—= ¢ magnetics +V3.3_LAN 
7 aNnag = aes J10A 
| da 1 i] U4 a Ee LAN_TDP 9 
i SAAT RATS xo 7, NO_STUFF_603275-109 LAN_TDN 0 ne RXC 
LAN_CLK SOs <OE EE EOS ae GND1 
15 LAN_JCLK << _}- 6 G4 = SQ clk = SSSSOOOOSS top pio Tape 3 tpc1 GND2 
15 LAN_RST JRSTSYNC 777 7 7 >> TDN anise | 2” Tpc2 GND3 
15 LAN_TXD2 JTXD2 RDP Re GNp4 |-28 
AVaaKtAN 15 LAN_TXD1 JTXD1 Rop |-15 — _ | Rpp GND5 
SS 15 LAN_TXDO JTXDO RDN {18 LAN RDN 4) RDN GND6 
15 LAN_RXD2 a JRXD2 Platform LAN LAN_RB100 ay 619.1% Z —Khern GND7 
If LAN is enabled, 15 LAN_RXD1 34 cee Connect pote 4_LAN_RB10 AAERE 8 SEPERILED 4 ane 
PM_LANPWROK waits for R426 15: ~ TANERADO = 9} Act LED) —~—W = 
PM_PWROK to go high and TOK TPLLANADV 41 | anyig ACTLED }-22 LAN_ACTLED# 201 INK LED = 
stays high in S3. as S01 IsoL_TCK SPDLED | 3t__4N Sr STACKED A5-USE 
of 7 ISOL_TI LILED -22Z = cai 
ISOL_EX : 
vo 4 TSR TESTER $f] TOUT Wee Xba LAN_X2 Magnetics and 
= TESTEN = rE x1 E 1 
->) 16.29 PM_LANPWROK essai PSsi38 BBABSRGHSSGD LED resistors ; 
DOHDNDHDHDHDHHHHD Y1 a : Chassis GND 
R316 Soe ee eee are integrated (should cover part 
poscscsccccee - m4 : 
yf 100 7 | 82562ET ddd | into RJ-45 of magnetics) 
—— | } 
= | ail. 44 25MHZ 7 
NO_STUFF —~ 
2PF PF 
Kinnereth Testpoint Header — = 
Pete a a ee egy a Spee Ss es ey Se | 
Title ‘i 
LAN Interface (Kinnereth) 
Project: 
845MP/MZ Platform 
A B C E 
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4,5,6,9,10,14,17,19,23,29,30,31,32,33,36,37,40 +V3.38 — +V3.3S_FWH 15 
3 
u39 2 F 
Oe FF_0.01_1% 
15 FWH_INIT: INIT# vep + ry 
4,15,20,29,30,31,34 PCI_RST_ONBD# FERC AIRO_12 | pote ear ta ee = i les foa22 
vcct 
14 CLK_FWHPC! [> ck VCCA uF four “Paur “pau pave 
36,37 VR_VID4 FGPI4 R492. 190 = 
36,37 VR_VID3 FGPI3 TBL# Ra 5 FWH_TBL# 16,34 - 
36.37 VR_VID2 FGPI2 WP# FWH_WP# 16,34 
36,37 VR_VID1 FGPII 
36.37 VR_VIDO FGPIO FWH4 LPC_FRAME# 16,29,30,31,34 
FWH3 LPC_AD3 16,29,30,31,34 
Toe 211 Ing EWH FWH2 LPC_AD2 16,29,30,31,34 
TP-EWHTIDI a ID2 FWH1 LPC_AD1  16,29,30,31,34 
TP-FWH-IDO oa Ha FWHO LPC_ADO. 16,29,30,31.34 
2 
TP_FWH_RSVD2___39 Ic 
TP_FWH_RSVD1 33 AevBi ie 
TEE ei fete eros 
_FWH_ 35 
RSVD4 NC3 ry 
TP_FWH_RSVD3____3¢ 
RSVD3 NC4}-5—x pgs 
Nc5 -8—x 
29 | Gnp2 Nc6-B—< —- 10K 
tog] SND Nc7 -18 
GNDA cg [14 i 
FWH sits in the 
FWH_TSOP_Socket 
FWH IPN is: 
A60882-004 
Project: 
845MP/MZ Platform 
A B C 
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9,16, 17,18, 19,24,25,26,32,33,34,39,40 _+V3.3ALWAYS 
i 4V3.3ALWAYS_KBC 21,30 Boot Mode KSC T1 
VR_SHUTDOWN_R and! 1 . 
= El r 
EET. node Programming Straps Enable 1-2 (Default 
J20 R14 é c424 |c426 |c428 |C423 Disable 2-3 
i 6 —— z 
Measurement Point SUF ]0-1UF~]0.1UF ~]0.1UF ~] 0.1UF P90-P92 needs to be at VCC for boot mode Gecads REC RAcices 2 
4 programming. They are already pulled up in Enable 60h & 64h No Sh Default 
| the design. MDO, MD1 needs to be at Vss. abit ae _ efault) 
= = Jumper for J22 needs to be populated. see un 
. +V3.3ALWAYS_KBC_ 21,30 System needs to supply +V3ALWAYS to 21,30 +V3.3ALWAYS_KBC 
4 KSC Restpalnt Header Program J flash connector. 4 
1 2 4 
[spe ome 
7 | = 
104 somHz - Apee RP6D| +V3.3ALWAYS_KBC 21,30 = R33 R28 R16 
Spr H 8pF 240 240 240 
10K 10K U10 
= d a vcc PA7/CIN15/KIN15#/PS2CD ° KBC_GP_DATA 33 Rt 
= VCL PAG/CIN14/KIN14/PS2CG KBC_GP_CLK 33 GREENX 7GREENK 7GREEN\Z 
|_| VCCB 
ate Nateche 2Us0 + S61 AVREF PAGICIN11/KIN11#/PS2AD |-20 KBC_MOUSE_DATA 33 a ps2} *" ps1] 
4 uzvp 37] avcc PA2/CIN10/KIN10#/PS2AC |-2 KBC_MOUSE_CLK 33 
J 
30 SMC_RSTH_> >——12 tence — MD1 PAS/CIN13/KIN13#/PS2BD et KBC_KB_DATA 33 e Ly 
i a | 
SMC_PROG_RST# 4 MDO ee KEC_CAPSLOCK KBC_KB_CLK 33 5 a 
SMC_XTAL paler bee haa Bi KBC_SCROLLOCK 2 tay as 
on 
74HCO08 SMC_EXTAL 3 TAL SOaloRe KBC_NUMLOCK ul 2 . 
a —— Ww 
= = CONS_HIPR Sie eeete me RES# P60/ETCI/CINO/KINO# [226 —KBC_SCANINO eG t 2 a 
ees eS — STBY# P61/FTOA/CIN1/KIN1# a, 
9,16,17,18,19,24,25,26,32,33,34,39,40 BBALWAYS 24,30 SMC_INITCLK o> x P62/FTIAICINDIKINDH/TMIY [-28-—BC_SCANIN2 $138 
3 O, STUFF! 10K MeaIeTIB/CINGTKINae Bi KBC_SCANIN3 a6 3 
t 4) VR_SHUTDOWN R43 3 KBC_SCANIN4 4 
36 VR_SHUT_DOWN# << } 1 + - P51/RxDO P64/FTIC/CIN4/KIN4# a 
eee . N\C IP_NMI GATE# 4 | peotxD0 P65/FTID/CINS/KINS# paa__KBC_SCANINS 1 
4 _KBC_SCANING $138 
D,16,17,18,19,24,25,26,32,33,34,39,40 33,34,40 SMB_SB_CLK 2 p52/SCKO/SCLO P66/FTOB/CIN6/KIN6#/IRQ6# Q4 oy 
43. 3ALWAYS 33,34,40 SMB_SB_DATA §_| 97/SDA0 P67/CIN7/KIN7#/IRQ7# p25 __KBC_SCANIN7 __N él 
= 14,16,21,34,39,40 PM_SLP_S3# Z1 P96/o/EXCL KBC_SCANOUT15 << |KBC_SCANIN[7:0] 33 
36,40 PWR_PWROK 33,34,40 SMB_SB_ALRT# P92/IRQO# p27/PW15 |-80 = iG 
+ 8 P91/IRQ1# pog/pwi4 - 61 KBC_SCANOUTI4 1 
RPK YOK 62 __KBC_SCANOUTI3 $138 
wa 34,40 SMC_ONOFF# P90/IRQ2#/ADTRG# P25/PW13 [25 —KBC_SCANOUTID a3 
RPO6 MOK 2 SMC_LID 98) pao/ANG PosIPWi, [64__KBC_SCANOUTI 
Lp! 3 VIRTUAL_BATTERY 39 | BANS Hie aie a isso eet esta 0 * i 
= SPDT_SLIDE 16,94,40 PM_SLP Soft P72/AN2 H8S/2149F-Z P21/PW9 |"¢>—KBC_SCANOUTS = 
= 34,40 AC_PRESENT# P73/AN3 P2o/Pws |S. —ZRc-ScANOUTT 
H617,18,19,24,25,26,32,33,34,39,40 20,33,34 DOCK_INTBi# P74/AN4 P17/PW7 | 22 eee aNOUTI 
BT WA 43 | B75/AN5 P16/Pwe |-23 = re 
+V3.3ALWAYS VIRTUAL N\c 74 _KBC_SCANOUTS5 
— KECLDISABLER ge | P7S/ANG/DA0 P15/PW5 
we BATTERY KECLUSABLEF 46 | DISABLE Piapwa |25_KBC_SCANOUT4 
AY OK BT_ON# Ha ea } 76 _KBC_SCANOUT3 
PA1/CIN9/KING# P13/PW3 KBG-SCANOUT2 
-—3o 16,27 PM_LANPWROK PAO/CIN8/KIN# P12/Pwe --L = 
21,30 +V3.3ALWAYS_KBC 73 _KBC_SCANOUT1 
a 16,34 PM_PWRBTN P40/TMCIO P11/PW1 [55 —KBC_SCANOUTO 
= RP2p 34,36 VR_ON P41/TMOO P10/PWO = 
: 34,35 FAN_ON P43/TMCI1/HIRQ1 1 KBC_SCANOUT[15:0] 33 . 
16,21,34,36 PM_PWROK P44/TMO1/HIRQ1 P30/HDB0/LADO LPC_ADO 16,28,30,31,34 
$.16,17,18,19,24,25,26,32,33,34,39,40  +V3.3ALWAYS Tai 16,34 PM_RSMRST# P45/TMR11/HIRQ12 P31/HDB1/LAD1 LPC_AD1 16,28,30,31,34 
5,16,34 PM_THRM# P46/PWX0 P32/HDB2/LAD2 LPC_AD2 16,28,30,31,34 
re 34,40 SMC_SHUTDOWN P47/PWX1 P33/HDB3/LAD3 LPC_AD3 16,28,30,31,34 
APo7D 15,34 H_RCIN# PB5/WUES# P34/HDB4/LFRAME# LPC_FRAME# 16,28,30,31,34 
a 34 SMC_RSTGATIE# PB4/WUE4# P35/HDB5/LRESET# 
P36/HDB6/LCLK CLK_SMCPCI 14 
al 5,34 SMB_THRM_CLK PB3/CS4#/WUE3# P37/HDB7/SERIRQ INT_SERIRQ 15,18,19,20,31,34 
5,34 SMB_THRM_DATA PB2/CS3#/WUE2# P82/CLKRUN# PM_CLKRUN# 16,22,31,34 4,5,6,9,10,14,17,19,23,28,30,31 ,32,33,36,37,40 
st J2 
CI] 16,33,34 SMC_RUNTIME_SCI PB1/HIRQ4/WUE1#/LSCI P83/LPCPD# PM_SUS_STAT# 9,16,31,34 4V3.3S 
16,31,33,34 SMC_EXTSMl# [ —aa9} RBOHIRGS/WUEO#/L Slt == 
J 16,33,34 SMC_WAKE_SCl# ere ae P85/IRQ4# passat 12> sB_Sc_INT# 34 Place A 
— 33,34 KBC_A20GATE — <C T+ P81/CS2#/GA20 Pict st SDAt Maacurenant. Paint — 627 ace AC 
+V3.3ALWAYS — 9,16,17,18,19,24,25,26,32,33,34,39,40 34 BAT SUSPEND 8g psrwuers : J6 14,17,19,21,24.27,84,36,40 termination 
RPI7A +V3.3ALWAYS_KBC 21,30 16,33,34 PM_BATLOW# eg ee ee 70 R427 close to 
BT. he 9g = 56 
t N\c J P84/IROS# ee — RP17! BSS138 U10 
10K 
tap17B “490176 rq RESO AVSS 2 #—<_] PCI_RST_ONBD# 
= 10K 1 4,15,20,28,30,31,34 
; Q J27 10K 10K KSC Keyboard & System eee ; 
J Nocera Management Controller PCL_GATED STF ~L_SMC_RSTGATE# _ 
BT_DETACH 3/7 4 GATE OFF PCIRST# during $3 
aii 
++ 2 
Sat EOS RST# J 9], , 40 Correct KSC IPN is: 
“4 = 
i 13 : a 4 sie . Led eee ween as A60844-003 Project: 
aE a and RX1, which are pin97 and pin98. 845MP/MZ Platform 
133 CON14_RECEPT Jumper J27 needs to be populated. 
A B C 
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Circuitry provides an interrupt to the SMC +V3.3ALWAYS_KBC 21,29 
every 1s while in suspend (this allows 
the SMC to complete housekeeping 
functions whil n 14 14 14. 
unctions le suspended) use usc usp 
R25 
3 4 5 9 
21,29 +V3.3ALWAYS_KBC t [>> SMC_INITCLK 24,29 
T 1M T4HCO04 74HCO4 74HC04 
R13 = = = : i 
5 21,29 4V3.3ALWAYS_KBC as ere NOTE: When flashing the KSC ; 
4.7uF R15 INSURE you short J8. Not doing 
sos Ct + 7 “s so will permanently damage the KSC. 
100K 
oy == OUF 4 
ai 14 = J 
5 U8A Q33 
7 «+ BSS138 Low Power Mode J8 
> 
2 1 1 ba 
AST Normal |Short 
5 rst RIA cL Pema 
S 74HC04 of a a 
MAX809 = = Q34 L. PWR JOpen 
=| BSS138 
+ SMC_RST# 29 16 KSC_VPPEN# 
7 _L 21,29 4V3.3ALWAYS_KBC +V3.3ALWAYS_KBC 21,29 
= 4 4 
U8E U8F 
— 74HC04. == 74HC04 
SMC SUSPEND TIMER = ae 
PORT 80 DISPLAY 4,5,6,9,10,14,17,19,23,28,29,31,32,33,36,37,40 +V3.3S 
<<] LPC_FRAME# 16,28,29,31,34 a 
4,5,6,9,10,14,17,19,23,28,29,31,32,33,36,37,40 +V3.3S a 28,29,31, 
LED1_INPUT1 RP37D 4 0. 5 LED1_INPUTI_R 
U23 LED1_INPUT2 RP37C 3 ,“450, 6 LED1_INPUT2_R A 
Ve 44 LED1_INPUT3 _RP37B 9 7_LED1_INPUT3_R a 
voce loa 43 LED1_INPUT4 RP36D_4_,“450,_5 LED1_INPUT4_R 5 
voc eh 42 LED1_INPUT5 RP36B_9 7_LED1_INPUTS_R e 
41 Veen ios 35 LED1_INPUT6 RP36C 3 ,“450,_@ LED1_INPUT6_R e 
log [24 LED1_INPUT7 _RP36A 4 g LED1_INPUT7_R 6 
1027 33 D 
1026 | 82x 
1025 }21_x 
1024 }30_ 
14 CLK_PCI_PORT80 GCLK 1023 } 28x 
4,15,20,28,29,31,34 PCI_RST_ONBD# GCLR# 1022 -22-« LEFT 
1021 }28_x 
1020 } 28 4,5,6,9,10,14,17,19,23,28,29,31 ,32,33,36,37,40 
ear: OE# lois 38 CR8 +V3.3S 
OEH2 1018 a - 
R375 ie 20 LED2 INPUT1 RP38D_4 0.5 LED2 INPUT1_R " 
100 lors E19 LED2 INPUT2 RP38C_3 ,“450. 6 LED2 INPUT2 R . 
lola (18 LED2_INPUT3_RP38A_4 g LED2 INPUTS R i 
io1g (15 LED2 INPUT4 RP39C_3 ,.“450. 6 LED2 INPUT4 R 7 
ne loi [14 LED2_INPUT5 RP39B_> 7_LED2_INPUT5_R E 
= loi (13 LED2_INPUT6 RP39D_ 4 ,%450,_5 LED2 INPUT6_R e 
lo10 C22 LED2_INPUT7_RP38B_p 7_LED2_INPUT7_R G 
4,5,6,9,10,14,17,19,23,28,29,31 ,32,33,36,37,40 109 io D 
108 
+V3.3S 
= 107 -B—« 
106 -L+—« 
a ce P 105 LPC_AD3 16,28,29,31,34 
é GND1 104 LPC_AD2 16,28,29,31,34 
Dovey o1ve Pett GND2 103 LPC_AD1 16,28,29,31,34 
- - d GND3 102 LPC_ADO 16,28,29,31,34 
— GND4 ior -L—« Title : 
: st aaa SMC Suspend Timer and Port 80 LEDs 
Project: 
845MP/MZ Platform 
30 of 
A B C D E 
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J49 +V5S_ —-4,9,17,19,20,24,32,33,35,36,37,40 
(7 >———<<_] PPT_PNF# 32 = sea a 
4 phen cred SIO_AST# Enable 1-2 (Default) 
,15,20,28,29,30, r +V3.38_SIO Oty 
Disable 2-3 T > 
~ CON3_HDR +V3.38_SIO] _RP74A 4 10K az 
4 8 
BAR43 
U30 +V5S_DIODE 
16,28,29,30,34 LPC_ADO 5 | 1 apo vpp1 +14 J 4 J g 4 
16,28,29,30,34 LPC_AD1 Sabi o vbb2 +82 , +—_+_+ ¢—__+___» + aaa sags 
16,28,29,30,34 LPC_AD2 Z1 (ape ra VDD3 a: lr tle Ue ae le ee lee raleafsa casa ralsalsa 
16,28,29,30,34 LPC_AD3 7 LAD3 ® vpD4 7 do G2 No dd we de |g de No Acq ated a 
14 CLK_SIOPCI LCLK 5 a VSS5 o oO o oa ao a — a a 
16,22,34 LPC_DRQ#O 11 | pRa# zs Vss6 
16,28,29,30,34 LPC_FRAME# Fed LFRAME# g Fa VSS7 SL ETS SA STIS SI SAE Qe SIR STS 
LRESET# ry VSss 
Fs = = 
15,18,19,20,29,34 INT_SERIRQ 0 | seRIRA x er SP OM Ty “| | Nga MN aiqog 
16,29,33.34 SMC_EXTSMl#t 2) smug = SLIN#/ASTRB# P42 PPT_SLINWASTRB# 32 UU} vllele 
9,16,29,34 PM_SUS_STAT: LPCPD# a IniT# p22 + PPT_INIT# 32 se] Sls= 
16,22,29.34 PM_CLKRUN# CLKRUN# ete AFDEDSTRBE*——[—~ ves PPT ERRH 32 ap 
STBH/WAITEF RIQK 38 - 
14 CLK_SIo14[(7) >——2H cin Clock STB#/WRITE# ++ PPT_STB#/WRITE# 32 
32 IR_RXD IRRX1 PNF [28 cosg =| KH C285 
32 IR_SEL IRRX2_IRSLO = sict [28 + PPT_SLCT 32 LT 
32 IR_MDO IRSL1 a c PE [32 ___ wart AS 100 PPTPE. 32 S30PF 5— | S30PF 
32 IR_MD1 IRSL2A/DR1B/XIORDB & BUSY/WAIT# Pat ACRE + * RIEY NRO PPT_BUSYWAIT# 32 ‘—# 
—8S_ iRSL3/PWUREQ ACK# + + PPT_ACK# 32 = 
32 IR_TXD: 70 3 47 EDT = = 
 TXD< I IRTX C ee 43 PDS 
© PDs |- 44 £08 o—_RPS7C_3 64 PPT_PD7 32 |° 
32 FLP_DSKCHG# DSKCHG# S pp4}48 * RPS7B 2 i_+« PPT_PD6 32 
32 FLP_HDSEL# HDSEL# a pp3 --46 Fs * RPSTA 4 8 + PPT_PD5 32 
32 FLP_RDATA# RDATA# PD2 es Sur * RPS6D 4 5 + PPT_PD4 32 
32 FLP_WP# WP# PD1 
32 _FLP_TRKO# TRKO# 7" PDo -2_F0 ? rpeeg 3 & + PPT_PD3 32 
32 FLP_WGATE# WGATE# rs] + PEGA z + PPT_PD2 32 
32 FLP_WDATA# WDATA# fo) t RaD4 1 8 + PPT_PD1 32 
32 FLP_STEP# STEP# DCD1# SER_DCDA¥ 20,32 + PPT_PDO 32 
a2 fap tbe DIR# DSR1# SER_DSRA# 20,32 
a DRO# SIN1 SER SINA 20,32 
32 FLP_MTRO# MTRO# RTSt# ee —— SER_RTSA# 20,32 
Pie OENSE 23 oe - Sour t SER OTSAr 2092.F205_f6303_f6287_[o500_foso2_foso1_2ee_fos01_fos07_[o302 
32 FLP_DRATEO DRATEO 3 DTR1# SER_DTRA# 20,3 =e =e 
Be ae & Be een Ales ee ins au il nal i wcll ca asl wate 
MTR1# eS 2 2 * cs © 
= XCNF1/XwR# D4 =- 
Stigps ‘ XONF [90 _ = 
—3, apioo a q 
—#2 GPio1 GPio20 -25— 
—1 Gpio2 GPio21 -24— Piae 
R15 40K 
—100] Gpio3 Gpio22 -238— 02 
__99 | [92 
GPIO4 GP1023 
—8 GPios GPIOs qPio24 +21 
—2L apios —_ 
—28 Gpi07 GPioz6 -82— = 
G@Pi027 -86— 
—411 GPio10 
—801 Gpioit GPios0 -85— 
—12 Gpio12 GPios1 -84— 
—Z8 GPio13 GPio32 -83— 
—L Gpio14 GPio3s -82— 
—Z& Gpio15 GPI034 -2— 
_74 | eel Ne LSS 4,5,6,9,10,14,17,19,23,28,29,30,32,33,36,37,40 +V3.3S 
+V3.3S_SIO 
PC87393 
R182 
2 1 5 
NO_STUFF_0.01_1% C282 
ci amin —Lesia C508 SS 
0.1UF O1UF Coa 
de 
Title 
Super I/O Controller 
Project: 
845MP/MZ Platform 
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B c D E 
600HM@100MHZ PARALLEL PORT 
4,9,17,19,20,24,31,33,35,36,37,40 +V5S é 3 FBGA PPT_L_PNF# 
3] Bor clen 4 2 3 7_FB6B PPT_L_SLCT 
- J4 
4< a a4 < 3 o> 
sletsl ss eae PPT_L_PE ret? 
FLOPPY CONNECTOR a a a a a 31 PPT_PE 3 6 = 215 
c>t>f>e>& are BeT BUSYINATT 4 FB6D PPT_L_BUSYIWAIT# 2a T°, 
1K SiK Sik Sik Sik 31 PPT_ACK# 1 g FBI1A____PPT_L_ACK# tlo 
J72 Aa (Glee ai ae 31 PPT-PD? 2 7_FBI1B____PPT_L_PD7 23 
<7] -FLP_DENSEL# 31 ¢ 22] i 
Lo 
9 
FLP_DRATEO 31 Lo 
£ + FLP_INDEX# 31 ¢—_*1+—0 
9 0 PPT_L_PD6 8 
7 FLP_MTRO# 31 fo 
3 4 <T] Fip_proe 31 60O0HM@100MHZ PPT_L_PDS 2h ce 
= 7 31 PFT_PD6 rl ns PPT_L_PD4 3 
Z 8 FLP_DIR# 31 31. PPT_PDS 4 oFBSA —_ ape 
2 ee FLP_STEP# 31 31 PPT_PD4 4 so SBT iL Pps 4—18 | 5 
os mn FLP_WDATA# 31 31 PPT_PD3 2 z ae So 
FLP_WGATE# 31 O 
= = + FLP_TRKO# 31 [2 
29 30 7 ELE Wee 3) 600HM@100MHZ 315° | 26 
° FLP_RDATA# 31 FB5C PPT _L SLIN# TO _ fens 
31 32 FLP_HDSEL# 31 31 PPT_SLIN#/ASTRB# 3 & —— Sto |* 
a FB5D___PPT_L_PD2 
33_{6[o} 34 FLP_DSKCHG# 31 31 PPT_PD2 4 5 == 2io [22 
Se Spr INTE 1 gFBI0A__PPT_L_INITH a[?, [eu 
== 17x2_HDR 27 BERD 2 7_FB10B__PPT_L PDI 1 2a} 
im GuDE 
PARALLEL _|_ 
600HM@ 100MHZ 7 
3 6 FB10C _PPT_L_ERR# 
- Ser epee 4 5 _FB10D _PPT_L_PDO 
ART AP DHDSTABE 1 g FB9A __PPT_L_AFD#/DSTRBF 
ay pBoS TBA WHITEE 2 7_FB9B___PPT_L_STB#/WAITE# — 
4,5,6,9,10,14,17,19,23,28,29,30,31,33,36,37,40 +V3.3S +V3.3S_IR 
9 Ut 
+V3.3ALWAYS 9,16,17,18,19,24,25,26,29,33,34,39,40 By tT 10 
LEDA 
31 IR_TXD 21 TxD 
31 IR_RXD . RXD 
GND 
ye c2 q 6 | Nc 
Bye 0-1UF 31 IR_MD1 5 Mop1 
a aL q 31 IR_MDO 4] MoDo 
= = 31 IR_SEL FIR_SEL 
SERBUF_C1+ 3 SERBUF_V+ - 7 AGND i 
PM_Rit <<} ea tt 28 Cty S V+ es + VDD MNT 
16,21,22,34 4 O1UF Ee 10 HSDL-3600#017 
SERBUF C1- 24 | 4, p.iuF ==67 alls, 
oe ‘ = 0.1UF HOUF = > 
i_| * BSS138 
SERBUF 62+ 1 | 4, y SERBUF_V- LT mle 
26 + 7 nn = = Caps must be placed 
ro 0.1UF == SERIAL PORT as close as possible to 
SERBUF 62-2 | oy bar pins 1,2 
SER RIA 20 <q : 
R2OQUTB 
20,31 SER_CTSA# 12) RiOUT- Rin -4-SERBUF CTSA WH 
20,31  SER_RIA# 8 R20UT R2IN -5SERBUF_RIA S9QHM@ 100MHZ 
20°31 SER. SINA 17] Reour RAIN LS SERBUF_SINAF 3 6 _FB9C SERPRT_DCDA 1 TN 
bog) SERIDSRAR © Pour Rain |-2-SERBUF_DSRA 4 5 _FB9D SERPRT_DSRA 61-5 
pp ai Sen DeDAE 15 | Reour Asin |-8-SERBUF_DCDA 3 6_FB7C SERPRT_SINA# 2 Lo oro | 
; z 1 g_FB7A SERPRT_RTSA 7% 
20,31 SER_DTRA: g SERBUF_DTRA 600HM@TO0MHZ = 
oe same Pitan pn a ae BoHePOHT cenpar sours 12 
20,31 SER_RTSA# T3IN T30UT | 
4,5,6,9,10,14,17,19,23,28,29,30,31,33,36,37,40 23 
43.38 POR GECRES 4 5 FB7D__SERPRT CTSA 
R5, AIK SER_ON] [at 25 1 g FB8A____SERPRT_DTRA 
nA INVALID# GND 2 7_FB8B____SERPRT_RIA =~ SERIAL 
16 
SEREN [> >—* MAX3243 | 
= R2OUTB is enabled even in suspend. - 
R423 Title 


1K 


Note: FORCEOFF# overrides FORCEON. 


SER_RIA# is routed to allow the system to 
wake up in Suspend To RAM. 


Project: 


845MP/MZ Platform 


Floppy, Parallel, Serial, and IR Ports 
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A B Cc D E 
+V5S 4,9,17,19,20,24,31,32,35,36,37,40 
KBC_SCANOUT[15:0] 29 
CBTD has integrated ¢—_ 

j diode for 5V to 3.3V 

\ voltage translation = cs 
KBC_SCANOUTO _| |___KBC_SCANOUT1 0.1UF 
KBC_SCANOUT2__1__| ! 2 |____KBC_SCANOUTS a 
KBC_SCANOUT4 _| : : ___KBC_SCANOUTS ug = 
KBC_SCANOUT6 |__| 5 6 |) KBC_SCANOUT7 28 KBC_GP_DATA 7 veo L24 
KBC_SCANOUT8__1 (___ KBC_SCANOUTS Dar KBOTEREGIIC 
KBC_SCANOUTIO1 | 9 10 ___KBC_SCANOUT11 aR 1A2 2 GP_DATA 

11 12 29 KBC_MOUSE_DATA 1A3 1B1 

KBC_SCANOUTI2_T | 13 14 [|__| __KBC_SCANOUTTS 5a: KEG MOUSEZCIK wi ie LS GP_CLK 

T _! a, 

KBC_SGANOUTI4 "| 45 16 --__-__KBC_SGANOUTTS 29 KBC_KB_DATA Lt 4A5 1B3 8 MOUSE_DATA * MOUSE_DATA 20 
ibe: SGANIN bg 1B4 -2 MOUSE_CLK MOUSE_CLK 20 
SC Ne 7st | eS 29 KBC_KB_CLK 41 oat 1B5 [10 BBD_DATA * KBD_DATA 20 

KBC_SCANIN2 T__KBC_SCANINS ie aAOGATE 7 
KBC_SCANING "| 19 20 [7 KBC_SCANINS 7 | one 5 KBD_CLK KBD CLK 20 
KBC_SCANING t a 22 T___KBC_SCANIN7 2A3 281 46 a 
~2L ona 2B2 KBC_A20GATE 29,34 
224 2a5 2p3 12 
2p4 20 
---- 5-7 2p5 | 23_x 
. [9 10E# 
Scan Matrix Key Board 20E# GND }-14 


KBC_SCANIN[7:0] 29 


Bus-Switch-74CBT3384 


4,5,6,9,10,14,17,19,23,28,29,30,31,32,36,37,40 


R26 = +V3.3S 
100 
+V5S_ 4,9,17,19,20,24,31 ,32,35,36,37,40 ral be 
+V5S_—4,9,17,19,20,24,31,32,35,36,37,40 a 
RP4A 
4.7K 
+V5S 4,9, 17,19,20,24,31,32,35,36,37,40 
FB8C 
GP_CLK a 3 6 RT1 
600HM@100MHZ Lia RP3B 
ol 4.7K 
7 +V5S_4,9,17,19,20,24,31 ,32,35,36,37,40 
== cPic 
47PF 
d | FB3 * 
oy FB4 L_GPDATA 1 2 scl cs2 
31Ohm@100MHz Zi, > cs4 == 
— 600hm@100MHz 20UF 0.1UF 
rN 4,9,17,19,20,24,31 ,32,35,36,37,40 
+V5S ft 
4,9,17,19,20,24,31,32,35,36,37,40 4v5s = 
PY ==c30 
IRP3C 47pF 
RP3D 
4.7K W7 7K => 
F L_GPCLK 
Be FBI 
KBD_CLK 1 a7 2 1 YF 2 . 
CP1A == 600hm@100MHz 600hm@100MHz 
47PF a 3 ==C29 
od i = 47pF 
. i" = alk +V3.3ALWAYS  9,16,17,18,19,24,25,26,29,32,34,39,40 
=> 167 => cal 
FPOaR : axe SMC_EXTSMI# 16,29,31,34 
RPOSB eS ST SMC_RUNTIME_SCI# 16,29,34 
RPOSD 4 MOK KS $ | SMC_WAKE SCl# 16,29,34 
4,9,17,19,20,24,31,32,35,36,37,40 +V5S +V5S_—4,9,17,19,20,24,31,32,35,36,37,40 RP99A OK gos Hun previ 
T DUAL_PS2 RPSEB OSSD SMB_SB | 34,40 
= APEaC aK KSS> SMB_SB_CLK 29,34,40 
TRP3A => RPAC tae MIKE RS SMB_SB_ALRT# 29,34,40 
= [S$ SDOCK_INTR# 20,29,34 
a = 7K If a PS/2 "breakout" connector is used, the keyboard PS/2 
FB13 FBI4 connector can be used for both a PS/2 keyboard and a 
soa second PS/2 mouse. Otherwise, the keyboard PS/2 
MOUSE CLK 1 1} 2 1 1} 2 connector will only support a PS/2 keyboard. 
600hm@100MHz 600hm@100MHz CP1D 
CP1B 
47PF 47PF 
ae ce Keyboard and Mouse Connectors 
Project: 
845MP/MZ Platform 
33 of 
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A | B Cc | D E 
9:19.22,35,40 +125 LPC POWERED ON SUSPEND RAIL FOR ADD-IN H8 CARD 
+V3.3_LPCSLOT J57 
5,15,16,17,18,19,20,22 +V3.3S_ICH 
may NOSE at St EUs 3S 16,29,33 PM_BATLOW# <_]PM_RSMRST# 16,29 
+V3.3_LPCSLOT LPC Debug Slot 9,15,18,19,22 PCI_PME# H_INIT# 3,15 
9,19,22,35,40  +V128 a rs fapiones ve eal SH PCL ReT_ONBD# 4,15,20,28,29,30,31 
tee 0 |PM_PWROK 16,21,29,36 
Bi AY P106ASRP106B RP106C 15,22 SMB_ALERT# 3 4 
121 122 i0K <40K 10K 5,16,29 PM_THRM# 
4 16 PM_SUS_CLK [>> = SUSCLK NEG_12V | A2—« 16,29 PM_PWRBTN# 5 4 
GND1 GND2 -A3—__ °xg HDR == 
>—B4 LREQ BP_CLK | 44x “| >| J78 8 Ss 
+ BS vccs_1 vcec3_2 }45—__;—_« 16 ICH_GPIO7 [> > 4 
>—86 LontLo LONTL1 | AS_x 
o——_ 84 GND3 GND5 |AZ __«¢ 16 ICH_GPIO42 o—3 J64 
>—B8 Loc Lb6 }AS 16 ICH_GPIO43 + 4 
> 82 Lbs LD4 -AI_~ CON4 HDR 3,15 H_STPCLK# 1 
¢ 2 7 GND4 GND7 n 4 # | 4v5 LPCSLOT - 14,16 PM_STPPCl# 2 
| LD3 LD2 = 16,29,40 PM_SLP_S5# 3 
D,1b,17,18,19,24,25,26,29,32,33,39,40  +V3.3ALWAYS Bi2 | rp; rpm LAL SMBus Debug Header 16220831 PM_CLKEUNS : 
a ¢—413 ands vocs_2 -ALS * 3,15 H_DPSLP# 5 
Bi4 | 3y sTBY SCLK |-414 16,36,37 PM_DPRSLPVR 6 
Bi5 | | pg GND10 -A1S ——» 6Pin_HDR 
15,29 H_RCIN# ard KBRESTE# SERIRQ | Als. INT_SERIRQ 15,18,19,20,29,31 KS 
29,33 KBC_A20GATE A20GATE# cLKRUN# PAZ PM_CLKRUN# 16,22,29,31 
+ B18 Gnps GND12 aie + 
16,29,31,33 SMC_EXTSMl# <(< } Bi9q i smit LINK_ON 17,22. +V3.3ALWAYS_ICH 
+V5_LPCSLOT KEY 
B20 vocs 4 vecs_3 | A20 nai 
16,22 LPC_DRQ#1 B24 LDRQ1# LDRQO# P42 [> >LPC_DRQ#O 16,22,31 aie 
7 16,28,29,30,31 LPC_FRAME# LFRAME1# GND14 |-422___» "96 3 
GND9 LAD3 }-A23 LPC_AD3 16,28,29,30,31 
16,28,29,30,31 LPC_AD2 B24 | | ape Lap1 }-A24 LPC_AD1 16,28,29,30,31 15 TP_HUBPAR <eS> 
16,28,29,30,31 LPC_ADO B25 | | ADO GND15 |} 428 ___» 3,15 H_CPUSLP# IDE_PATADET 16,22,23 
¢—228_ anpi1 PCICLK ,-A26 CLK_LPCPCI 14 15,19,22 INT_PIRQH# [_> S IDE_SATADET 16,22,23 
B27q pcIRST# LPCPD# DAZZ PM_SUS_STAT# 9,16,29,31 16 ICH_MFG_MODE <_<_] ICH_GPIO42 16 
¢—£28_ Gnp13 GND16 | 428 —_» 9,15,18,19,22 PCI_PME# <<o> ICH_GPIO43. 16 
14 CLK_LPC14 [> Bon osc PmMe# DA22 ye ead 
VCC3_3 vocs_4 FASO 
4,15,20,28,29,30,31 4 = = ICH3-M Testpoint Header 
haa : 
PCLRST_ONBD¢ [> >A qo 60Pin_CardGon als Pp 


SMC_RUNTIME_SCI# 16,29,33 


SMC_WAKE_SCl# 16,29,33 


FAN_ON 29,35 


SMB_THRM_CLK 5,29 


SMB_THRM_DATA 5,29 


SMB_SB CLK 29,33,40 


SMB_SB_DATA 29,33,40 


SMB_SB_ALRT# 29,33,40 
PM_BATLOW# 16,29,33 


<“<{_JSMB_SC_INT# 29 


mal \ 5 | Kd 
PCLGATED_RST# [> > 4p 
9,18,19,29 - oe 
5,16,29 PM_THRM# 1_tojo}-2 
16,29 PM_PWRBTN# 3 {o[o|4 
29,40 SMC_ONOFF# 5_{o[o}-6 
29,36 VR_ON Ztojo}-8 
16,21,29,36 PM_PWROK 2 {6[o}10 
1_{ojo}-12 
16,29 PM_RSMRST#<<_} 13 fofo}-14 
R317 29,40 AC_PRESENT# 15 _fofo}16 
2 14,16,24,40 PM_SLP_St# iz ae 18 
16K16,21,29,39,40 PM_SLP_S3# 9 {ojo} 20 
tO|O} 
—_ 29,40 SMC_SHUTDOWN 23 {ojo} 24 | 
> 29 BAT_SUSPEND 25 {ojo} 26 
29 SMC_RSTGATE# 27 {o[o} 28 
20,29,33 DOCK_INTR# 2 fojo}-30 
15x2_HDR 


SMC Sidebands for LPC Power Management 


14,16,36,37 
14,16,24,40 
9,16 

3,16 

16,36 

16,36 

3,15 

3,15 


PM_STPCPU# 
PM_SLP_Si# 
PM_C3_STAT# 
PM_CPUPERF# 
VR_PWRGD 
PM_GMUXSEL 
H_CPUSLP# 
H_STPCLK# 


<<_|PM_STPPCI# 14,16 
| 4 SINT IRQ14 15,22,23 
INT_IRQ15 15,22,23 
AGP_SUSPEND# 9,16 
H_SMI# 3,15 
Z 3,15 
PM_CLKRUN# 16,22,29,31 
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J66 
24,40 IDEPPWREN <<] 4 7 Pee FWH_WP# 16,28 4N3.3 14,17,19,21,24,27,29,36,40 
5 6 FWH_TBL# 16,28 4V3.3_LPCSLOT 
R195 T 
|° | 2hAA4 
= 8Pin HDR = + 
SIO Sidebands NO_STUFF_0.01_1% | _ 352 cast | C343 
-T~ C353. —— 
TEST HEADER 22UF | 0.1UF O.1UF | 0.1UF 
: 62 18,19,24,25,26,39,40 +V5_ t 
16,29,31,33 SMC_EXTSMI# H_IGNNE# 3,15 Rigg - *WSLECSLOT = 
16,36 VR_PWRGD PM_SUS CLK 16 
3,15 H_A20M# PM_GMUXSEL 16,36 2 1__4 
3,15 H_PWRGD | NO_STUFF_0.01_1%__| _ 347 
8PinHDR == =~ 0370 = 
20UF O.1UF 
= 845MP/MZ Platform 
° 34 of 
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4,9,17,19,20,24,31,32,33,36,37,40 +V5S Fan Power Control 


+V5_FAN 


C97 


1000PF a 


1N4148 


29,34 FAN_ON as 


9,19,22,34,40 


C44 
4,9,17,19,20,24,31,32,33,36,37,40 +V5S 0.1UF= CON3_HDR 


= Desktop 
Fan Header 


CON2_HDR 
J17 


Tit 
"'@ System Management and Keyboard Controller IC 
Project: 
| [Poet saswpmzriatoom | 
DP —“t*‘“‘(CSSCSCSCSCSCSCSCSCidzd 
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D 


VR PWRGD CIRCUIT 


VR Interposer Headers 


+V3.3S 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 


+V3.3S  4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 
+V3.3S — 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 +VCC_VID 3,5 3,4,5,7,15,17,37,38 
14,17,19,21,24,27,29,34,40 Soy + > +VCC_CORE 
==c359 R270 +V3.3 1M x U13 LS 100 “y 
O.1UF 00K re 14,17,19,21,24,27,29,34,40 Ut1D : : vin Tbs ee —. | Rat 
US50A +V3.3 INTERPOSER_PRES# 12 * asasune 1 A t i 
37 ON_BOARD_VR_PWRGD ; ha 2934 VROND D>, 11 _ON BCARD VCPYID ON 8 | en FB LS oes {| 47pF nee + | No-sTUFF.o! 
INTERPOSER_PRES# 2 U50B —4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 ' yy 6 iim panp 12 R327 > =~ CAO! 
4 +V3.3S 74HCO8 165k_196 274K 1% | 33UF 
74HC00 —=C53 al 
eS 5 TUE SYNC PG Be 
aaa GND FC — 4 = 
v3.3 14,17,19,21,24,27,29,34,40 HENS Oke . : 
Th B 2 
4 R50 Y 
fore [>>> VR_PWRGD_CK408# 14 0 CON3_HDR 
10 14,17,19,21,24,27,29,34,40 10K 7 R326 R57 
8 +V3.3 26 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 400K 496 476458 
9 4 Re 2N3904 +V3.3S ==ce3 = TOR 
U50D 0.1UF 
74HC00 13 = 488 Cons HDR CPU J21| 538 
= “4 2 = i Nill — = 
OFF BOARD VR PWRGD 42 —=ce47 OF Willamette-Njl - 2/1 - 2 
bf 0.1UF Ho Northwood 2-3/2 -3 
R282 74HC00 4 = 45,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 
= Rig ce il R34. May need a 0 ohm ngs 
4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 +4] 8 voc SB vec : ial tte-N US59C 
19,0,9, 10,14, 17,19,69,20,29,90,91,02,90,0/ for Willamette-N 
9998 400K Oe, ce Y all ewes Y [> >VR_PWRGED 16,34 eae 10 Te veo 
* + [> >vec_vipPwRab | 5 Y 
74AHC132 74AHC132 = 
3 H_VID[4:0] — 326 6,9,10|14,17,19,23,28,29,30,31 ,32,33,37,40 ¢—X a ano 
4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 O.1UF 4,5,6,9,10,14,17,19,43,28,29,30,31,32,33,37,40 C66 +V3.38 74AHC132 
+V3.38 mae, LL 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 *V33S 3.38 100r ca ReIrer a 5 
af Ts U38 ; st Aue oS 1 
r| fo) ©, a 
SU el el Sl ee ‘AO co -2 VR_VIDO 28,37 UIC 4 ON_BOARD_VR_ON 37 
\ LL 
Bees, OC WE | Al c1 +S VR_VID1 28,37 5 HTHRMTRIP# =[[>>——2] OFF_BOARD_VR_DN 
82K ¢ 3S aS 9 $5 | es c2 48 VR_VID2 28,37 , 4,8,6.9,10.14,17,19,28,28,29,90,31 82,99,97,40 
BP ere | Po | a3 c3 HS VR_VID3 28.37 29 VR_SHUT_DOwN# §=[[>>——10 IT ~ 4.5,6,9,10,14,17,19,23,28,29,30,31,32,33,37, 
2/2} 2] S| Lloe 24 | na C4 /-20 VR VID4 28.37 74HCO8 = +V3.3S 
od oN oo Zz STRAP _ViUO___4 5 - i 74HCO8 
’ STRAP_VID1 g | BO DOT > 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 +V3.3S UseD 
TI STRAP_VID2___74 Bt BE is — 1a[5 voc 
STRAP_VID3__4g | B2 219  +V5S 4,9,17,19,20,24,31,32,33,35,37,40 
tT t STRAP _VID4 22 | 89 D8 Tea * . J53 vo ee Y 
yauadq 4 [24s waco fot 2H{ PM_GMUXSEL 16,34 
° — BE# vec x : 
13 2 |. R203 2 R212 Ro26 RIV CRIS6 TP_OFF BOARD VCC_VID_PWRGD 4 BMCDPRSLPVA. 16.94.97 74AHC132 
BX GND S16 x 
Cr  ) == essai 330 330 aa. 390 990 OFF _BOARD_VR_PWRGD 5 AS = = 
6Pos DIP\S\E\O\O\ENS Bus_Switch_74CBT3383 0.01UF | 
R187 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40  +v3.38 tf of J 1V3.38 4,5,6,9,10,14,17,19,23,28,29,30,51,32,33,37,40 
6 6 f |e [fo fo 1K = 1D4_LEI ID2_LE 1D0_LED rm 
q “Mos. LeD _Wid1_Le 7,9,40 +V15S  INTERPOSER PRES# 1 1.V5S 4,9,17,19,20,24,31,32,33,35,37,40 
ol “y ‘) 4 
aie Ds20 ps21 DS18 15 15 14,17,19,21,24,27,29,34,40 +V. 
BacEN XZ XZ XZ. XZ. GREEN ) 
> \YGREEN \~ > ~~ Oo : 
VCC_VID 3,5 DS22_ | DS19 10] 
PM_DPRSLPVR [> >—! ee J a J58 GREEN | GREEN | fol 
16,34,37 Tote? With pin Te high; B Input Goes to 14,16,34,37_ PM_STPCPU; 1_fFo}-2 VR_VID2 28,37 le) $s 
oe te . i 28,37 VR_VID. + 3_1ojo}-+ + VR_VID1 28,37 le) 
C output. With pin 13 low, A input 28,37 vR_VID: 4 5 15} ioL-S + VR_VIDO 28,37 om i 29 15) — | == 
goes to C output. solos = 31 16 = = 
Greer 33 15 14,17,19,21,24,27,29,34,40 
4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 +V3.3S tolot +V3.3S 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,37,40 35 [O[o}-36 
ON = Shunt t switch to ON i olo4 1 a7 010 
= Shunt jumper or set switch to 15 | | 16 | 9 
4,9,17,19,20,24,31,32,33,35,37,40 +V5S V5S 
JUMPER SETTINGS — OFF- No Shunt in jumper or switch OFF + ae + 4,9,17,19,20,24,31,32,33,35,37,40 37,38,40 +VDC hea 4 
S10 x2_Header 4 10 
; ; lolo 
Willamette-N installed 23 Tolo 
cS 26 = 
Install R257 27 Ie} 28 Connector 1 14,17,19,21,24,27,29,34,40 
Switch 4 Position 6 = off am 29 IofoL-30 ae 14,17,19,21,24,27,29,34,40 +V3.3 (rows A,B) 
+VCC_CORE = 1.7V = lol) = ps nek 
+VCC_CORE set by switch 4 O}O} —e 
35 1616 29,40 PWR_PWROK [> >——1] 11 
a ofo}-$6 [> >PM_PWROK 16,21,29,34 13, 
2 Oe) 35,40 MASTER_RESET# [> >—2- 
Northwood installed 37,38,40 +VDC —— ~ 74HC08 
Remove R257 20x2_Header 74HCO8 => = 
Switch 4 Position 6 — 
+VCC_CORE = 1.0V Ee Title 
4VCC_CORE set by Connector 2 CPU VOLTAGE REGULATOR MODULE (1/3) 
switch 4 in deeper sleep (rows C,D) Project: 
+VCC_CORE set by CPU in baleen 845MP/MZ Platiorm 
( 1.3V Normal, 1.2V Geyserville ) 
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+VDC_ 36,37,40 


Bulk decoupling values are tuned 


, t t t 7 7 t t t 7 7 to Intels IMVP II 5Phase VR design. 
VR Input ce79 _|cao7 [6263 _|coeo _|c2e4 [cess |c309_|caos |cst2 |ca11 _|cs16 _fes10 : ; : : 
D li Circuits using other converter topologies 
ecoup Ing 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF a o 
4 4 4 4 4 4 4 4 4 4 may have different requirements. 


+VCC_CORE  3,4,5,7,15,17,36,37 


V CORE Bulk C195 C206 C217 C201 C216 C227 C241 C239 C225 C224 C238 C223 C237 C236 C222 C194 C234 220 c221 C235 


i. 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 
Decoupling 40UE 


+VCC_CORE = 3,4,5,7,15,17,36,37 


V_CORE Bulk fg ee es es acne ener ; i 
. 253 e252 251 E250 267 0265 266 + (0254 
Decoupling c203. (| cat 208 c2t2 coao _[c226 —_|ca05 c215s ——_|ce04 c214.|c2t3.—_—|c207 coi0 —|ca02 bal a +} ea 
. =~ =~ _~ —~ 
(Optional) 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF TOUF 10UF 10UF “peor  SOUF or SOUR | ae F a | HSOUF 
¢ 2 + 2 + + + 2 + 2 + 2 + + % % % 
— NO_STUFF_150UF NO_STUFF_150UF 
f NO_STUFF_150UF 
Ls es Se See Se ee Se = * 
B 
H +VCC_CORE  3,4,5,7,15,17,36,37 
High Frequency T 
Decoupling ¢ + + a + + + + a + + os a a + + a + od + + + a a + + 
(Place C96 C102 C106 C135 C136 C150 C159 C164 C146 C138 C183 C178 C186 C185 C455 C454 C465 C446 C449 C452 C447 C450 C453 C469 C464 C470 C108 
1OUF |10UF 10UF |10UF 10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF |10UF  |10UF 
unagernea 
¢ 2 dl 2 ad 2 a dl dl 2 dl 2 dl dl 2 dl 2 dl 2 ad 2 2 dl 2 2 2 
Processor) uD 
+VCC_CORE  3,4,5,7,15,17,36,37 +VGC_CORE —3,4,5,7,15,17,36,37 
Mid Frequency t I I I ! I I I : io. aol. 1. dio ae A 
. C88 C107 C190 C187 C153 C95 C87 C119 C175 C149 
Decoupling <a = ==c174 C166 C162 C158 C155 C173 C161 C157 C154 C167 
1OUF =f10UF =J10UF =10UF =f10UF §=f10UF = J10UF = J10UF = H1OUF = 10UF 0.47uF 0.47uF | 0.47uF | 0.47uF | 0.47uF 0.47uF | 0.47uF | 0.47uF ear | 0.47uF 
(Place around { 4 
Processor) Tile 
Decoupling 
Project: 
845MP/MZ Platform 
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+V5  18,19,24,25,26,34,40 


+ + 
U43 
> 0388 C380 372 ving a +V2.5_DDR 10,13 
150uF 150uF 150uF VINt PHt 
vIN2 PH2 
VIN3 PHS i wink 
* vVIN4 PH4 Singlespoint 7,8,13,40 
PHS sense 
3 VSENSE PHS + 16a 
~ || case aa dene ie we tea 
t i haape NC/Gomp PHB suns + 
PG EN 0.01_1% D 
PWRGD a 
C361 Eee 
R217 2 BOOT A 
== — 5600pF___ a AGND » 
R230 | q FSEL PGNDO 
Ulf a PGND! 
| | NO_STUFF_10K_1% ; SS/ENA elles +V3.3ALWAYS 9,16,17,18,19,24,25,26,29,32,33,34,40 
Vo ee ee 
PGND4 R163 R162 
This pare 
"s underside 100_1% 100_1% 
R206 
100K_1% 
R205 Vv _ 
«au 44 sHon out +S + 
10K_1% 349 O.1UF <3] Ho pee é T 
345 0.022uF 4 
R215, t—— and _ sicn CON3_HOR 
221_1% V pM: 
= 8200pF 
i R166 
R216 4.99k_1% 
5.49k 1% 
10 mili ohm sense rstr and 100 ohm gain rstr. The full scale 
b R304 output is 2.5V at 0.5V per Amp. = 
V 1 
NO_STUFF_0.01_1% 18,19,24,25,26,34,40 4+V5 
v +V2.5 7,8,13,40 
c 
18,19,24,25,26,34,40 +V5 
18,19,24,25,26,34,40 +V5 x 
T R256 | R255 
10K_1% 
10K | 
R266 9 | No_STURF_1K_1%! 
EN_AMP [ae aie 
10K + 4 
TLV2463 
GND u47B 
‘id R460 
oO 
+V5 18,19,24,25,26,34,40 
R268 T ‘eal 
+ 
oO 
4+V5 — 18,19,24,25,26,34,40 7 
{>> SM_VREF 6,10 
1 ee i 3 
4 7 ' ua7A 
T L-] 
| |O_STUFF_0 | TLv2463 
R461 
Sa. C393 394 | 
T™50uF 180uUF 7 o1ur | ; U5! 
\ VINO PHO 
VINA PHI 
\ V7 
----4 - VIN2 PH2 
= VIN3 PH3 SM_VREF 
. VIN4 PH4 ; 
PHS s ea 
VSENSE PH + Single point 
PH7 sense 
T | esa No!Gomp PHB T ane near load 
oI 9,16,17,18,19,24,25,26,29,32,33,34,40 +V3.3ALWAYS . 
Ree4 0396 STATUS a 7 
40k Ye | oogur BOOT a R278 LIN +V1.25 6,12,13 
it | R27] NO STUFF_10K) oa +t + + 
My ee Ms ee 
14,16,21,29,34,40 PM_SLP_S3d PM _SLP_S3# Ne) FSEL 4 0.01_1% 
tT > 3s: c3t 31 c381=— C391 
150uF 150uF 150uF 150uF UF 
R293 R294 R297 ot 
100_1% 100_1% 100K_1% a 
U53. 
2] SHON out + “he A 
HNC vec FE + * 
Saat G2 +3 
F280 + GND SIGN + CON3_HDR 
3°92RK_1% IAX472. 
c C397 
392 —— 
Pe78. 1j(2 0.022uF R301 
a 4.99k 1% 
267_1% 8200F 
7 a aa \ 
' 2 Rev7 \ 
| > NO_STUFF_4.99k_1% 
\ vet 
Ifo 10 mili ohm sense rstr and 100 ohm gain rstr. The full scale 
output is 2.5V at 0.5V per Amp. 
SZ pl per Amp. a 
Title DDR VR 
Project: 
845MP/MZ Platiorm 
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5 4 3 2 1 
HDM Connector Assembly (base board) HDM conn. is a modulized conn. design in 2 parts. 8 Eee eee Ee me ee EOE ogee ey ee dE CE ee eee ee NE eT i 
pin power recepticle and a 72 pin recepticle. The 2 9,16,17,18,19,24,25,26,29,32,33,34,39 | 
J23 parts will be arranged as shown on this schematic | 4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37 18,19 9,19,22,34,35 | 
Ai nee | 14,17,19,21,24,27,29,34,36 +V3.3 +V3.3S +V3.3ALWAYS -V128 +V128 \ 
= ee | 
Ad +VDC 36,37,38 y RI74 R168 R134 R148 R157 
Dt : 75 75 75 549_1% 549_1% 
CON3,RCPTL, TH, 700000-667.Normal _|_ D2 | | 
= Pe + 
D4 I rye 
FA | ps9 DS11 i 
4 i i Yo i 
— i+ 18,19 -v125 4V128 9,19,22,34,35 | ZX GREEN GREEN | 
F4 R53 | | 
2.2k tile = = 
3Pin_RECEPTICLE 152 172 l : 
~T_22UF 22UF | \ 
al = 35V = 35V \ \ 
7,817 +V1.8S NZ _ ps4 | I 
J26 9,16,17,18,19,24,25,26,29,32,33,34,39  +V3.3ALWAYS 
Al \ GREEN “ss 
| 
i na — «| 18,19,24,25,26,34,39 +V5 +V5S 4,9,17,19,20,24,31 32,83,35)36,37 R128 f 
= 56 
CON3,RCPTL, TH, 700000-667.Normal Ad i i 4,9,17,19,20,24,31 32,33,35 36,37 Yetla ds os 013i a6 i 
oe = i i 
4,5,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37 — +V158 7,9,36 gee ake 1 +V5S +V5_ 
+V3.38 ai DA = = | 
e ahead 4 FA | DS6 R164 R170 | 
—I_ NO_STOFFM.01_1% F2 | <> GREEN 147 1% 147 1% | 
aT C17 — Cl | 
“| 22uF F4 +V5S_ 4,9,17,19,20,24,31,32,33,35,36,37 78,17 +V1.8S lk ; 
CON72, RCPTL, TH, 700000-668.Normal 3Pin_RECEPTICLE l Q37 cy DS13 a DS16 i 48 
J29 RIV Raa 2N3904 ag ae g GREEN 
At F12 ahah 1 . 
26 3h AGERE SENTE Az | Fil 7 NOSSTOFF_0.07_1% +V12S 9,19,22,34,35 | ne ales ! 
‘ Cc Ag F10 +V1.8 17 | = = = i 
29,34 _SMC_ONOFF# 1 7 7 
29'33,34 SMB_SB_CLK Ag - R105 
29,33,34 SMB_SB_DATA: AG E 1 ahaa 1 9,116,17,18,19,24,25,26,29,32,33,34,3®, 16,17,18,19,24,25,26,29,32,33,349386,17,18,19,24,25,26,29,32,33, 349386, 17,18, 19,24,25,26,29,32,33,34,39 
mes SMB Se ALE A EG NO STUFF 0.07_1% 4 ; +V3.3ALWAYS +V3.3ALWAYS +V3.3ALWAYS +V3.3ALWAYS 
16,29,34 PM_SLP_S5# A8 E5 
14,16,21,29,34,39 PM_SLP_S3# iz = SOTO ee. ids sige aay aaa i | 
18;15,24,04 - RM_SUP Se Att Eo +UNUSEDV25 +V5S IDES 24 i 56 56 56 56 1 
29,36 PWR_PWROK PS_ON SWF ate al i 
Bt E12 | | 
18,19 W128 R92 4 Be | g eit i of | a a I 
aha 1 pa] © [eg 2 +V1.5ALWAYS is not connected DS5 Ds12 Ds14 ps8 
9 ir ? sie i ; 
NO_STOFFY.01_1% Bs 4 Es on the Turner. You will need to i petas9 <7 GREEN 2 a “<7 BREEN “7 BREEN, <7 (GREEN 
= 5 rework a Turner to utalize it. ws 
pz] & (ee . : | 4V2.5 lb +V1.5S b +V1.8 b +V.8ALWAYS b I 
pe} [Ces (Turner Source = J13 pins 14 and 16) \ Pa st pa \ 
9,16,17,18,19,24,25,26,29,32,33,34,39 BO in E4 +V1.5ALWAYS 9 +V5ALWAYS is not connected I Q38 'Q39 Q40 Q41 Hl 
+V3.3ALWAYS sgn © [es ~ on the Turner. You will need to ; RaB0 “S00 2N3904 — RA5Y “600 2N3904 RABY S400 2N3904 RASS SOO, y2N3904 1 |e 
T Bit] £ [eo 4 rework a Turner to utalize it. | | 
t a % are x ap WEALWAYS 17.2526 (numer Source = J2 pins 19 and 20) | a sz a2 = i 
c200 eG Coy 9 evt.saLways 17 a Fe ee ee Sa Aa 
| 22UF Dio 
= Do 
Ds 
D 
D6 4,9,17,19,20,24,31,32,33,35,36,37  +V5S 4V5S_ 4,9,17,19,20,24,31,32,33,35,36,37 
D5. ? 
D4 Jo Not Us 
pe (Do Not Use) R305 +V5 18,19,24,25,26,34,39 R310 
D2 330 330 
Dis NOTE: Turner pins J77 SW5 POWER 
° Sheeks pin + 11 af =e 
23,24 IDE_PDACTIVE# [> 
18,19,24,25,26,34,39 +V5 l Push button 
5,6,9,10,14,17,19,23,28,29,30,31,32,33,36,37  +V3.3S Tp 91 
R120 bee med a oH a PS_ON_SW# 
D1 2A 70PF [7oPr 70PF 15 | ~— 
RESET swe R308 70PF  ]k70PF 
= D3 NO_STUFF_0.01_1% = 10K = HDR_2x8 A 
a — 
FA ala teae 4 
'ush button 
14,17,19,21,24,27,29,34,36 +V3.3 Ri19 a = = 
ee TREES Fa 35,36 MASTER_RESET#<< } F329, 520 Front Panel 
~ ~- 3Pin_RECEPTICLE == C415 Tie ~~ DC/DC Card Connector 
CON3, RCPTL, TH, 700000—-667.Normal é 
1UF Project: 
845MP/MZ Platform 
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ps_on_sas Ui. Sw5 Power On Sequence 
Turner gal ees 


ATX PG 40 
PM_PWROK 


DOCKING 
PG 21 


as on 
eH _ONOFF # PG 27 ia 
PG ee pelea es 2 FAN_ON Fan 

Power 


PG 29 PG 35 
SMC_PROG_RST 
PCI_RST_SLOTS 
ore ee PG 18 
ce 


TERPOSER_ PRE 
a ball 


Title 


LANPWROK 


VR_PWRGD 
PM_SLP_S3# 


PM_RSMRST 
PM_BATLOW 
PM_THRM# 


PM 


MASTER_RESET 


SMC_SHUTDOWN 


PG 27 


Power On Check list 


Project: 
845MP/MZ Platform 
DP 


Sheet 


Design Guide 250 


PS_ON_SW# SW5 + 
pal 3 


‘PG 40 
SMC_SHUTDOWN 


PWR_PWROK 


SW6 - MASTER_ 
Lae 
PG 40 


SMC_PROG_RST 


PM_PWROK 


Reset Map 


PCI_ICH_RST# 


DOCKING 


Design Guide 


PCI_RST_SLOTS# | per 
SLOTS 


PG18 


PCI_RST_ONBD1 


PCI_RST_ONBD2# 


Tile Reset Map 


Project: 
845MP/MZ Platform 
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